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team for their comments. Or use our 

enhanced Scenario Manager to 

work with others projecting different 

business scenarios. 

Designed to work together 

with all our programs. 
Software never worked like this 

before. With new OfficeLinks, you 

never have to leave your work to use 

any program in the Microsoft Office. CE T A Ni FW ST AN DAR I). 
For instance, you can drag and 

drop a Microsoft Excel chart into a : NIRO Nf) | [ ; Ni fi 

Word document, then click on that 

MICROSOFT EXCEL 5.0 








chart and have your spreadsheet 





tools ready to go. 

With Microsoft Excel 5.0, we're 
introducing Visual Basic” for Applica- 
tions, the powerful development 
environment for the Microsoft Office. 
Now custom business solutions are 
yours for the making. 

‘To see why it’s the world’s most 
popular spreadsheet, visit your local 
reseller or call (800) 426-9400, Dept. 
KU9, to find one near you. Because 
if you don’ have Microsoft Excel 5.0, 


it’s time to raise your standards. 


INTRODUCTORY OFFER 


MICROSOFT EXCEL VERSION 5.0  $99* 


For licensed users of a previous version of Microsoft Excel. 


MICROSOFT OFFICE STANDARD 
EDITION VERSION 4.0 $259* 


For licensed users of at least one qualifying 
Microsoft Office program.” 


Microsoft Excel works 
the way you do. Use 
Drag-and-Plot to instant- 
ly update your charts 
by simply dragging new 
data straight in. 





‘Microsoft Access” database management system. Offer good only in the 50 United 
61. © 1993 Microsoft Corporation. All rights reserved. Microsoft, Microsoft Access 





Want to quickly 
browse through your 
information? AutofFilter 
lets you pick the 
information you need 
and filter out the rest. 


Outlining lets you 
collapse and expand 
details of your 
worksheet while the 
Subtotal feature 
adds your numbers 
automatically. 





TipWizard tracks 

the way you work and 
offers bright ideas 

on how to save time. 


*Offer for Microsoft Excel expires March 1, 1994. Offer for the Microsoft Office expires February 1, 1994. Qualifying Microsoft Office programs: Microsoft Excel, Word, the PowerPoint” presentation graphics prograt 
States. Reseller prices may vary. In the 50 United States, call (800) 426-9400, Dept. KU9. In Canada, for information only, call (800) 563-9048. Outside the U.S. and Canada, call your local Microsoft subsidiary or (206 





Intelligence that 
works for you. 


It’s always been the spreadsheet 
by which others are measured. Now 
it will be even harder to match the 
thinking in new Microsoft’ Excel 5.0 
for the Windows’ operating system. 


One big reason is our unique 
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IntelliSense” technology. It’ in all the 
programs in the Microsoft Office fam- 
ily. It senses what youre doing and 
knows how to help you do more, with 
a lot less effort. Everyday jobs are au- 


tomatic, complex jobs are a snap. 


New Microsoft. Excel 5.0 lets you 


quickly browse through your infor- 
mation. Click on AutoFilter, and this 
spreadsheet shows you exactly what 
you want to see. On the spot. 

Want to add specific groups of 
numbers? Let the Subtotal feature do 
it for you automatically. Or hit the 
Outlining buttons and you can instant 
ly expand or collapse the details of 
your worksheet. 

And the Drag-and-Plot feature 
lets you put new data into your charts 
by just dragging and dropping the 
numbers onto the chart itself. 


An easier way to 
analyze your work. 


New Microsoft Excel is the one 
spreadsheet with innovations that help 
you analyze data the way you want. 

Take our great new Pivot Iable* 

First the Pivot Table Wizard guides 
you easily through the initial layout 
of your report. It pulls your raw num- 
bers together, performs calculations 
and gives you a summary table that’s 
easy to understand. 

Pivot Iable lets you analyze your 
numbers from all different perspec- 
tives. Just drag and drop different 
headings into your worksheet to in- 
stantly rearrange your work. Then 
Pivot Table recalculates the report to 
show your data in a whole new light. 

Click on the Workgroup toolbar 


and route your work to the entire 


and PowerPoint are registered trademarks and IntelliSense, PivotTable, Visual Basic and Windows are trademarks of Microsoft Corporation. 





AFTER YEARS OF 
SETTING THE SPREADSHEET 
STANDARD, THERE WAS ONLY 
ONE THING LEFT 10 DO. 
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_ Brass Total 
Electronic Total 
String Total 
Wind Total 


} chart as series or points. 





“Were saving America one mouth at a time 
are opening up faster than you can say Pedodontia. Ant 
were smiling all the way to the bank’ 
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Software superior by design. 


uter Associates International, Inc., Islandia, N ( are trademarks of their respective companies. 





ur family dental clinics 
hanks to ACCPAC Plus, 








Name: William “Boss of the Floss’ Rivers 

Title: Founder/Chief Operating Officer 

Company: Smile America, Inc. 

Salary: $220,000/Year 

Annual Sales: $16,000,000 

5-Year Average Annual Growth: 82% 

Software: ACCPAC® Plus™ Accounting 

Favorite Module: “Inventory Control. Enough floss to go to 


the moon and back.” 


ACCPAC Plus Accounting Software. 
It's versatile, with modules for a wide range 
of capabilities. It’s easy to use, with lots of 





ACCPAC / 
Plus Accounting 


built-in features. It’s customizable to the needs 
of virtually any type of business. 

And it’s backed by one of the world’s largest 
software manufacturers. 


General Ledger es ; ; 
en ee No wonder it’s the leading accounting soft- 
Accounts Payable ware in North America. 
Accounts Receivabl ; 
Dea cen ae For More Information 
Pe Call 1-800-225-5224, Dept. 30007. 
senienes control Be sure to ask for details on ScanPAC’ the new 
Order Entry 
Retail Invoicing bar code technology for ACCPAC Plus. Call now 
Sales Analysis to see why more accountants and businesses 
ACCPAC LanPak 
Windowing System Manager prefer ACCPAC Plus. 
DynaView And why you should sink your teeth into it. 
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ACCPAC Plus: 
The #1 Accounting Software 
In North America. 








ONARCH. 
A NEW WAY 
TO ACCESS 
CORPORATE 


ur Annual Awards for Technical Excellence 
reflect the state of the art of the industry, not 
who has sold the most boxes or done the 
best marketing job. For this reason, these 
awards have acquired and retain consider- 


able prestige despite the proliferation of 


imitation and wannabe awards. 
One reason is that, unlike some of 
our competitors, we only recog- 
nize products that have shipped by 
the time we choose the winners. 


Now PC users can get their 

hands on corporate data, 

without burdening the MIS 

department, or tying into 

the central database. 

Introducing Monarch’ a 

unique PC application that uses existing 

computer reports as a source for data. Monarch 

extracts data trom report files downloaded from 

any maintrame, mini or PC. Instantly, the reports 

come alive on your screen, so you can look 

things up, boil things down, get totals and 

subtotals, all at electronic speed. And you can 

send report data to pro like dBASE and 
SOON RCUNMOMTOUMICCRICHTIN @ 


1-800-445-3311 
Dersonks 


A DA TAWA TCH. GO MP Any 


234 Ballardvale Street, Wilmington, MA 01887 
(508) 658-0040 FAX (508) 988-0105 


This year the cutoff date was 
September 30, 1993. 

We take our awards quite seri- 
ously. The products listed in this 
issue have survived a rigorous 


process of debate, balloting, fur- 
ther debate, and more balloting 
among our editors and contrib- 
uting editors. Vendors have zero 
clout, although they keep looking 
for innovative ways to lobby the 
people who determine the win- 
ners and losers. 

There is not a lot of politeness 









in this process. Anyone who 
nominates a product had better 
be prepared for a lot of “flame 
mail” from detractors. At times, 
the discussion takes on the ap- 
pearance of electronic mud 
wrestling. But there is a purpose: 
By the time a product has gone 
through the selection process, 
even those who hated it have 
come to understand why it 
was nominated and why it 
survives as a finalist or as 

a winner. 

The goal is simple: 
to reward the innova- 
tors who continue to 
make the personal 
computer industry 
one of the most excit- 
ing in human history. 
Our problem is never 
a paucity of nom- 

inations; rather, the 
difficulty is to pare 
down the list to the for- 
tunate few who have sur- 
vived the verbal and critical 
gauntlet. 

The winners are not necessar- 
ily commercial successes. The 
public does not always rush to re- 
ward genius. We believe that this 
year’s nominees reflect the con- 
stant evolution of an industry that 
has served us well and that con- 
tinues to enlighten and amaze. 
—Joel Dreyfuss 


PC Magazine: The Independent Guide to Personal Computing, ISSN #0888-8507 is published biweekly except in 
July and August for $44.97 for one year. Ziff-Davis Publishing Company, L.P., One Park Ave., New York, NY 10016. 
Second-class postage paid at New York, NY 10016 and at additional mailing offices. POSTMASTER: Address 
changes to PC Magazine, P.O. Box 54093, Boulder, CO 80321-4093. GST Registration Number: R-123669673. 
Canada Post International Publications Mail Product (Canadian Distribution) Sales Agreement No. 266477. 
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Free lax 
oftware 











The Ultimate Loophole. 


From Now Until April 15th, Anyone Who Asks 
Will Receive This $6999 Tax Software For FREE! 


From The People Who Brought 


You Free Money — Introducing 
CA-Simply Tax. 


CA-Simply Tax {Untitled} - [Taxpayer info] SL 
Qptions State Tax Elite Window Help 
> RE sone oe ~ ¥ ¥ = : 














were 


Soey 


First, it was free money. Now, it’s a free tax 
break. For a limited time, CA is offering you 


our new tax software, CA-Simply Tax, for free? 


work for you. 





“CA-Simply Tax 
interviews you — 
Just like @ tax pro. 
Then it does the 


You just print the 
JSorms, sign and 

mail. Or better yet, 
file electronically.” 





The Complete, Hassle-Free Tax 
Program For Everyone. 


CA-Simply Tax interviews you just like a real 
tax pro. After you answer the questions, the 
software does the work for you. 

CA-Simply Tax even helps you get orga- 
nized. A built-in tax preparation checklist 
makes sure you bring everything to the table 
to maximize your deductions. So you won't 
pay more than you have to. A Tax Deadline 
Alarm even warns you of upcoming deadlines 
for making estimated tax payments. 


Completing more than one tax return? 
No problem. CA-Simply Tax will print them all 
on your laser or dot matrix printer. 

There are lots of extra features, too. Like a 


built-in Tax Planner to help you ee 
with next year's projections. And 068 
a “What If” which allows you to eae 
; F MICROSOFT. 
assess different tax scenarios to WINDOWS. 
COMPATIBLE 


determine which works best for 
you. All of which help you save money and 
take all the deductions that are coming to you. 
Programs for state taxes are also available. 
Preparing your 1040 has never been sim- 
pler. Or less time consuming. 
But don't take our word for it! 
Order your free copy of CA-Simply Tax 
software today. 





OMPUTER 
SSOCIATES 


Software superior by design. 





CA-Simp 


“There is a nonrefundable $9.95 shipping and handling charge. (Allow up to 3 weeks for delivery.) Have your credit card ready: Visa, MasterCard, AmEx and Discover accepted. 
Only available in the US. Windows 3.1: requires 2Mb of RAM (4 recommended) and 5.5Mb of hard disk space. DOS 3.0: 640K (minimum 500K of free RAM required) or greater, 
minimum 3.5Mb of free hard disk required. Offer valid through April 15, 1994. © Computer Associates International, Inc. Islandia, NY 11788-7000. 


All product names referenced herein are trademarks of their respective companies. 
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THE EASIEST TO USE WINDOWS SPREADSHEET 


Quattro Pro 5.0 delivers 


WOPKgPOUp productivity today 





Share information 
effortlessly 


If you’ve ever wanted to share your 
spreadsheet information with other 
workers or automatically receive 
the most up-to-date information 
from someone else’s spreadsheet, 
new Quattro® Pro 5.0 for Windows 
Workgroup Edition is for you. 
Quattro Pro’s new Workgroup 


=| Quattro Pro for Windows - VERSIONS. WB1 
| File Edit Block Data Tools Graph Property Window Help 





Bi), are 


Pets RS oe ee 





Update everyone in your group at the touch of 
a button. Let the Workgroup Desktop distribute 
your results automatically. 








easy to learn. And Spreadsheet 
Notebooks make it easy to use. 
There are even built-in Experts” 
that do tasks—like building 
graphs and managing scenarios— 
for you, automatically! Plus 
there’s more analytical power here 
than in Excel, 1-2-3, and Improv 
combined. And the graphics... 
you have to see them to believe 
them! Get the new Quattro Pro 5.0 
for Windows Workgroup Edition 





today. 


ring 


New 
Workgroup 
Edition 


Desktop” makes sharing informa- 





tion with coworkers as easy as 
y Borland 


ina mo 


Windows spreadsheet power made easy 


passing a piece of paper, only a 
lot faster! Best of all, you can use 


your existing LAN, WAN, or 
electronic mail carrier without 


Limited-time Offer! 


upgrading your LAN software | + Upgrade 

or buying a separate workgroup S Oh _ is a. 

product.* And with built-in sup- and Excel 
users 


port for SQL-based servers, you 


Suggested retail price 


can view, query, and share more 
: for new users 


AGG ese 


I 90-day, Money-back Guarantee 
| See your dealer today or call 
1-800-336-6464, ext. 7327 | 


In Canada, call 1-800-461-3327. 


Borland 


Power made easy 
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information than ever before. 


The world's easiest 
Windows spreadsheet 


Whether you’re working alone 
on your spreadsheet or sharing 
data with a workgroup, only 
Quattro Pro puts everything you 
want under one roof. Complete 





on-line help and interactive tutors 
make Quattro Pro for Windows 


Copyright © 1993 Borland International, Inc. Quattro Pro for Windows and Spreadsheet Notebooks have patents pending. Offer good in the United States and Canada only. All prices in U.S. dollars. Dealer 
prices may vary. *Supported communication transports: Novell Message Handling Service (MHS and NGM); MCI Mail; cc:Mail (vendor-independent messaging); Windows for Workgroups, MS-Mail, and 
other MAPI-compliant messaging services; Local Area Network (LAN) systems, such as Novell NetWare, Banyan, IBM® LAN Server, MS-LAN Manager, AT&T StarGROUP, and other peer-to-peer net- 
works. +$79.95 Upgrade offer for existing Quattro Pro users with $20 rebate coupon enclosed in Special Upgrade box. BI 5451 
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tion, PC Magazine honors the 
outstanding products, designs, 
and technologies of 1993 that 
set the pace. Chosen after 
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among PC Magazine’s editors, 
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BY ROCK MILLER Flowcharts are not just for programmers any- 
more. Diagramming programs allow you to create a variety of 
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The oe Stylus’ 300 Ink Jet 


is the best value in its class. 





Epson Stylus 300 Thermal Ink Jet 


If you want great quality printing 
and a great value, you want the 
Epson Stylus 300. It’s the latest addition 
to our award-winning Epson Stylus 
line of ink jet printers. The 
Epson Stylus 300 delivers printing so clean 
and crisp, you'll be amazed it’s so 
affordable. In fact, of all the low-cost thermal 
ink jets, including HP’s DeskJet 500 and 
Canon's Bubble Jet 200, there’s no 
better value than the Epson Stylus 300. And 
nothing else in its class has the worldwide 


Epson reputation for reliability. 


All printers in the Epson Stylus line of ink jets are backed by a solid two year warranty, 
and by the Epson Connection toll-free help line. For information about the Epson Stylus 


*Based on an independent test comparing the standard printing modes for the Canon BJ-200, the HP DeskJet 500 and the Epson Stylus 800. All company and/or product names are trademarks and/or 
registered trademarks of their respective manufacturers, including Canon which is registered by Canon Inc. and HP which is registered by Hewlett Packard Co. 





The Epson Stylus 800 
is ina class by itself. 





Epson Stylus 800 Piezo Ink Jet 


If you want the finest ink jet 
technology ever offered, there’s only one 
choice. Step up to the extraordinary 
Epson Stylus 800. Epson’s permanent Piezo 
print-head is a major breakthrough 
in printing technology, enabling 
the Epson Stylus 800 to print the sharpest, 
clearest images ever formed by a 
personal ink jet. Better than any personal 
thermal ink jet. And no other 
personal ink jet does it at a lower cost per 
page’ The Epson Stylus 800 is clearly 


in a class by itself. 


line of ink jet printers, or our complete line of scanners, laser and dot matrix printers, 
call the Epson Connection at 1-800-BUY-EPSON (1-800-289-3776). 


EPSON 


Epson disclaims any and all rights in those marks. Epson is a registered trademark of Seiko Epson Corp. ©1993 Epson America, Inc., 20770 Madrona Ave., Torrance, CA 90503. 
For dealer referral or warranty details, call 800-BU Y-EPSON (800-289-3776). In Canada, call (800)GO-EPSON. For Latin America, 305-265-0092. 
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Introducing 





WinFax PRO for Networks 





Finally, network faxing 
made easy and affordable 


ow, you can share modems and 
telephone lines across your net- 
work using the same fax software used 
by over 2 million people worldwide. 
And, you don’t even need to set up 
a dedicated fax server. 

Network faxing is now as simple as 
using WinFax PRO 3.0. In fact, you get 
two copies of WinFax PRO and one copy 
of WinFax Server when you buy Delrina 
WinFax PRO for Networks-for only 
$399! When you send a fax, WinFax 
PRO for Networks automatically finds 
a fax modem on your LAN. If it’s going 
to a group of people, it 
uses all available fax 
modems. You can 
actually send and 
receive up to four 
faxes at the same 
time from a single PC! 





‘ Winner 
Easy to install pee ute 
You don’t have to vee ie 
b k : Networks won Byte 
= networ: genius Magazine's “Best of 
to install WinFax Comdex” Award. 
PRO for Networks. 


Our Intelligent Install™ makes it sim- 

ple. And, all popular networks are sup- 
ported: Novell NetWare/NetWare Lite 
and Artisoft LANtastic. Soon it will also 


support Microsoft Windows for Work- 


groups. 


Route faxes through e-mail 

WinFax PRO for Networks lets you 
route incoming faxes through industry- 
standard e-mail such as Lotus cc:Mail 
and Microsoft Mail. But, even if you 
don’t use e-mail, WinFax PRO for Net- 
works makes it easy to forward faxes 
over your network. And your faxes can 
even be routed automatically. 


Scalable and cost-effective 

WinFax PRO for Networks is easy to 
expand. You can start off with a single 
shared fax modem. As your needs 
grow, just add more fax modems-up to 
four per server and 16 per workgroup. 
To add another user, just buy another 
copy of WinFax PRO. With User Packs 
ranging from 10 to 1,000 and additional 
servers, you can configure your system 
to the exact number of users on your 
network. 


The power of WinFax PRO 

WinFax PRO for Networks uses the 
best-selling fax software in the world: 
WinFax PRO. Supporting over 300 fax 
modems, WinFax PRO lets you send 
faxes directly from any Windows appli- 
cation. Combine documents from multi- 
ple applications and fax to individuals 
or groups. And receive faxes completely 
in the background. 

WinFax PRO’s advanced document 
management tools let you file, track 
and find faxes you’ve sent and received. 
You can even convert faxes into editable 
text with OCR and annotate your faxes 
directly on-screen. 

All this makes WinFax PRO the best 
way to send, receive and manage faxes 
on your PC. 


Call today for more information or to upgrade 
from WinFax PRO or WinFax LITE. 


WinFax PRO for Networks is 


available at your local dealer. \ 
DELRINN , 


1-800-268-6082 


CIRCLE 250 ON READER SERVICE CARD 


* Dealers may sell for less. WinFax LITE, WinFax PRO, WinFax PRO for Networks and Delrina are trademarks of Delrina (Canada) Corporation. Microsoft is a registered trademark of 
Microsoft Corporation. All other product names are trademarks of their respective owners. © 1993 Delrina (Canada) Corporation. All rights reserved. 
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INTRODUCING WORDPERFECT 6.0 FOR WINDOWS. 
IT’S WINDOWS THE WAY YOU WANT IT TO BE. 


0 f all the things people do with personal 
computers, word processing may be the 
most personal. 

That’s why we’re excited to introduce 
WordPerfect® 6.0 for Windows. We didn’t 
design it to be the perfect writing tool for the 
average user. We designed it to be the per- 


fect writing tool for you. 


MAKE IT YOUR OWN. 


Which features of your word processor do 
you use most often? Are they organized so 
that you can get at them quickly? 

WordPerfect 6.0 gives you direct, one- 
click access to any command, process or 
macro in the program. Just drag your favorites 
to a context-sensitive Button Bar™ and 
arrange them any way you like. You can even 
drag in other Windows applications and files 
and launch them from within WordPerfect. 
(How’s that for easy integration?) 

You can quickly create customized 
interfaces to streamline the writing of reports, 
memos or letters. Or you can simply use any 
of 70 professionally designed ExpressDocs™ 
templates included in the package. 

It’s the most easily customized word 


processor ever to come out of a box. 


GETTING HERE WILL BE EASY. 


With more than 100 spreadsheet functions 
and advanced drawing and charting capabili- 
ties, this is the most powerful program 


WordPerfect has ever developed. 


If you’ve used WordPerfect on other 
operating systems, you and your existing 
documents and macros will feel right at 
home here. You won’t ever have to re-learn 
your keystrokes, because you have a choice 
of layouts, including WordPerfect DOS. 

For first-timers, there’s an online 
tutorial, of course. But there are also inter- 
active Coaches smart enough to lead you 
step-by-step through sophisticated opera- 
tions, not on sample documents, but on 


your documents. 


THE BEST REASON 
FOR MOVING TO WINDOWS. 


This is everything WordPerfect has learned 
about word processing over the years, com- 
bined with all the advanced ease-of-use 


capabilities of the Windows environment. 


INSIDE SPECIALLY MARKED BOXES* 
(A $495 U.S. /$646 CANADA RETAIL VALUE) 


It connects your documents directly 











to other powerful Windows applications and 
to the rest of the business world. 

To claim the power for yourself, visit 
your local reseller. For a free WordPerfect 


demo disk or to order directly, simply call 


(800) 526-2310. 


WordPerfect 


Document templates 
Spreadsheet functions 
Interactive Coaches 
Sophisticated drawing tools 
Direct spreadsheet import 
Document management 
Graphics editing 

Irregular text wrap 
Borders 

Full WYSIWYG in all views 
Power Bar 

Indexing and text retrieval 
QuickMenus 

Direct database import 
Styles 

Macros 


Auto macro conversion 









WordPerfect 





6.0 FOR WINDOWS” 
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HERE'S WHY. 
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Microsoft and Lotus 
aren’t going to publicly 
compare their e-mail 
products to something 


substantially better. 





That’s why they never 


mention WordPerfect® Office in any of their e-mail comparison 


, = ee ge 





advertising. But while Microsoft and Lotus won’t compare their vail (800) 526-5266 for a FREE 
products to WordPerfect Office, you should. Because choosing a Dare to compare more than just e-mail. 
workgroup application is a strategic decision that will affect the Even if you just compare e-mail features, WordPerfect Office 


way your organization works for years to come. 4.0 beats everything in its class. But it takes a lot more than 


EVER COMPARE THEIR 
ORDPERFECT OFFICE. 


















INTEGRATED 
TASK MANAGEMENT 


INTEGRATED 
CALENDAR 


INTEGRATED 
GROUP SCHEDULER 
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ordPerfect is a registered trademark, and WordPerfect Office is a trademark of WordPerfect Corporation within the United States and other countries. All other brand and product names are trademarks or registered trademarks of their respective companies. © WordPerfect Corporation 1993. 


with the industry’s most powerful cross-platform e-mail 
engine. And WordPerfect Office gives you the complete 


package for what others generally charge for e-mail alone. 


ty 


Office N “MAP i S| Call (800) 526-5266 for a “Dare to Compare” kit 


WordPerfect 
HERE'S THE rnnen pe Rael) a 
ee . Co a 2 There are more than 100 different features you should compare 
when choosing a workgroup productivity product, and we can’t 


begin to mention them all here. So weve prepared a free Dare to 


‘this, including a working copy of WordPerfect Office 4.0. Compare demonstration kit, with a working copy of WordPerfect 


Office 4.0 and a detailed comparison guide. Find out for your- 





e-mail to run a business these days. WordPerfect Office is the 


only leading workgroup application that integrates group self why Microsoft and Lotus won’t compare their e-mail products 


scheduling, a personal calendar and task-management functions to WordPerfect Office. Call (800) 526-5266 for your free kit. 


WordPerfect Office 
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Letters 


PDAS ARE HERE TO STAY 
Once again, PC Magazine has outdone the 
competition! Your October 12, 1993, “Pen 
Pals” article was the most informative re- 
view of the various PDA and PDA-size of- 
ferings I’ve seen so far. I had already read a 
short review of the Tandy, Casio, and Apple 
units elsewhere, but yours was by far superi- 
or. You get first place honors for this review. 
In spite of the naysayers’ rhetoric, 
PDA technology will find bona fide appli- 

cations in the real world. 
Mike Ossing 
Columbus, Ohio 


SEEDY ROMS 
Robin Raskin’s Pipeline column “Seedy 
ROM” (October 12, 1993) noted the re- 
cent burst of media hype surrounding 
adult software. Most people with access to 
a BBS will have probably found a few 
adult .BMP files, despite recent crack 
downs. But I doubt that anyone has acci- 
dentally downloaded NAKED16.BMP. 
The same is true of the adult software 
advertised for sale in your magazine. I hope 
PC Magazine will not interfere with the 
truthful and informative advertising of 
these products. Adult software is one of the 
safest and most easily accessible types of 
erotic entertainment around, and I hope PC 
Magazine will do its part to keep it that way. 
Aimee A. Hall 
Amherst, Massachusetts 


I must admit that I was anxious to read 
what your magazine would write about the 
adult software industry. Needless to say, I 
was disappointed to read that Ms. Raskin 
had “no answers and many mixed emotions 
about where we are heading.” I agree with 
her that computers are now a medium and 
are therefore incapable of escaping porno- 
graphic material. But this does not mean 
that your magazine should contribute to it 
through advertisements for adult software. 
PC Magazine has the unique opportuni- 
ty to shine and stand strong in the industry 
community as a leader with single-minded 
commitment to decency and the courage to 
fight against the degradation of women. 
Mike Harris 
Longwood, Florida 





PDA technology will 
find bona fide applications 


in the real world. 


I read with appreciation Robin Raskin’s 
Pipeline column about “Seedy ROM.” 
She echoed many of the thoughts I have 
had on the subject for some time, and I 
was wondering when, if ever, PC Maga- 
zine would address the issue. I would like 
to thank her for stating up front what 
this phenomenon is—pornography, not 
“adult entertainment” or some similar eu- 
phemism. 

This is the material that leads to the 
devaluation of women to the status of 
impersonal sexual playthings, reduces 
men’s inhibitions toward asocial behav- 
ior, and further weakens families already 
stressed by many other factors in our so- 
ciety. 

Richard D. Lanser, Jr. 
Elverson, Pennsylvania 


e In the interest of maintaining an ap- 
propriate “look and feel” to our adver- 
tising sections, PC Magazine has insti- 
tuted a number of policy changes. 
Effective January, 1994, there will be no 
advertising of adult computer products 
in our Premier advertising section. 
Adult advertisements may appear in the 
Classified section as text only; no graph- 
ic illustrations will be permitted. 

PC Magazine reserves the right to 





monitor the language of advertisements 
for offensive terms. 

We feel these changes will preserve the 
varying interests of all of our readers. 
Ziff-Davis remains committed to com- 
mercial free speech, and PC Magazine’s 
advertising columns continue to be open 
to all PC products.— Ed. 


NT’S KILLER APPETITEP 

I got a good laugh from John C. Dvorak’s 
column, “Windows NT: Workstation 
Killer,” in the October 12, 1993, issue. 
Mr. Dvorak argues that Windows NT 
will kill the workstation market because 
“the performance of the cheap desktop 
PC is not that far behind that of the ex- 
pensive workstation.” Clearly, Mr. Dvo- 
rak has never done any serious comput- 
ing on a workstation. In my work on a 
Compaq Deskpro 66M and a Sun 
Sparcl0 Model 30, I find a desktop PC 
takes roughly 10 times as long as the Sun 
to run the identical job using the same 
software. 

Mr. Dvorak is right in saying that 
Unix is not a particularly friendly inter- 
face and that workstation users will ben- 
efit from a more Windows-like environ- 
ment. But to claim that PCs with 
Windows NT will kill the workstation 
market is an absurdity. The market for 
workstations will eventually replace 
large, computation-intensive mainframe 
applications, a market in which PCs with 
Intel-type chips cannot compete because 
they are still simply too slow. 

Brian Reeder 
Salem, Oregon 


GUIDED THROUGH THE MAZE 
Thanks for the excellent review of a 
range of affordable computers and 
value-line systems in the September 28, 
1993 issue (“Value-Line PCs: Family 
Values”). It was a very helpful and infor- 
mative summation. I bought my last 
computer in 1986. Much has changed 
since then, and your articles helped me 
understand those changes. Keep up the 
good work. 
Lynn Mickleson 
Kodiale, Arkansas 
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Vroooom! When you’e on the road, there’s 
absolutely no time to slow down for faxmodem 
hassles. And with easy-to-use Intel PCMCIA cards, 
you ll go from zero to faxing in no time. 


Just insert the Intel PCMCIA card into any Type II 
or Type II slot. Unlike other cards, Intel faxmodem 


©1993 Intel Corporation. *Other brands and names are trademarks of their respective owner. 




















: “Faxmodem slowups? 
—— Theyre all behind me with 
: Intel PCMCIA cards’ 


sieht 


ae 
oe 
ete) 


cards don’t require any powering down. There’s no 
reconfiguring. And there are no com ports to set. 
Applications won't bring you to a screeching 
halt either. Intel PCMCIA faxmodem cards launch 
and configure fax and communications software, so 


you can fax without those annoying extra steps. 
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Of course the card is made for the road. With a automated FaxBack’ service at 1-800-525-3019 and 
built-in phone line adapter. Sleep features to preserve ask for document #8514. Then go see your reseller 
attery power. On-line manuals. And three data/fax And get ready to really hit the gas. 
speeds on the industry’ most durable PCMCIA card. 


So leave your faxmodem obstacles in the dust. Nn 
Just call 1-800-538-3373, ext. 1008 or dial Intel's ® 


CIRCLE 363 ON READER SERVICE CARD 








LETTERS 


UPS AND DOWNS 
I read “Keeping Up with UPSs” (Septem- 
ber 14, 1993) with anticipation, hoping to 
find a good unit for a user like myself op- 
erating a single, nonnetworked 386 or 486 
computer. All of the recommended UPSs 
would more than satisfy my needs. How- 
ever, I found the price range daunting. 
What about recommendations for those 
of us who are not operating a network file 
server but need good surge protection 
and no more than 5 to 10 minutes to save 
current work? I would think we constitute 
an appreciable part of the PC market. 
Mark Henigan 
Modesto, California 


e Lower-powered versions of the tested 
units start at $100. All provide reliable 
backup, although ZD Labs has observed 
wide variances in the level of surge pro- 
tection.—Ed. 


With regards to your UPS review: An 
important trait in UPS evaluation has 
been glossed over—modularity. As a 
network administrator, I have discov- 
ered that many problems with UPSs are 
often related to the volatile demands of 
the environments. The downsizing of 
systems, as well as the enlargement of 
networks, often creates the factors of un- 
dersizing or oversizing the UPSs for the 
system, hence the cost-effectiveness and 
the efficiency of the system are ques- 
tioned. The solution to these needs is 
modularity—in terms of capacity, back- 
up time, and equipment (with voltage 
regulators, surge suppressors, and so on). 
Kok Hoong, Sito 

Kuala Lumpur, Malaysia 


HOW TO WRITE TO PC MAGAZINE 


We welcome your comments and 
suggestions. Please send your corre- 
spondence to Letters, PC Magazine, 
One Park Avenue, New York, NY 
10016-5802, or upload it to PC Mag- 
Net (see page 12 for access informa- 
tion). All letters become the prop- 
erty of PC Magazine and are subject 
to editing. 
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CORRECTIONS AND AMPLIFICATIONS 






In PC Marae s review of 29 uninterruptible power supplies (“Keeping Up with 
UPSs,” September 14, 1993), Exide Electronics Corp.’s Powerware Personal 
Series Model 800 VA was mistakenly tested with an extra-cost extended-life bat- 
tery attached. We based the Exide unit’s Editors’ Choice rating on its backup op- 
eration; it ran for 37 minutes at 75 percent load (and, confusing the issue, we inad- 
vertently referred to the Exide UPS as the Deltec PowerRite in the Editors’ 
Choice box). In retests with the standard battery configuration, ZD Labs mea- 
sured rundown times of 17 minutes at 75 percent of its rated load and 19 minutes 
with a fixed load of 360 watts. These new results are better than the median run- 
down scores for all 29 UPS units—12 minutes (75 percent load) and 11 minutes 
(fixed load)—but not by a large enough margin to merit an Editors’ Choice award, 
which is rescinded. The Powerware Personal Series Model 800 VA should still be 
included among the units we recommended. Exide says the unit has since been re- 
placed by the less expensive Powerware Prestige 800, which lists for $889. 

Four units that we considered unacceptable should in fact be considered con- 
ditionally acceptable: the American Power Conversion Back-UPS 600, ITT/ 
Constant Power Dual Power DP900, Perma Power Electronics Perma Power SPS- 
800L, and Tripp Lite BC 600LAN. These units passed five of the six surge tests 
(and at least 10 of the 15 static tests) and were judged better than the remaining 11 
unacceptable units, which passed zero, one, or two surge tests. While they are not 
fully on a par with the two Editors’ Choice winners and the 12 other recommend- 
ed UPS units, many users will find them adequate. 

Two items on the Summary of Features table were not clearly explained. Re- 
mote notification refers to the ability of a UPS to send status information to a re- 
mote PC on the network or via modem, or to send a message via pager. Third- 
party sensing refers to the ability of the UPS to pass along information from 
third-party sensors, such as a burglar alarm, sprinkler alarm, or thermostat. 




































The Summary of Features table in “Portable Printers: Steppin’ Out” (August 
1993, page 336) indicates that the HP DeskJet Portable printer can print en- 
velopes. In fact, it cannot print envelopes, according to Hewlett-Packard. 









In our July 1993 issue, the story “Service and Reliability: Satisfaction amid 
Change” has an inaccurate entry in its table “PC Vendors: Technical Support 
and Service Policies.” The $30 charge shown in the “overnight shipping cost” 
column for Epson is actually an overnight charge that does not apply to orders 
for parts placed during the product warranty period. It applies only to emer- 
gency orders for parts. 








We would like to clarify some points on 
APC’s Smart-UPS and Back-UPS. 


with the network operating system to ap- 
pear to lower the unit’s runtime. This 





APC’s Smart-UPS family originated 
the SmartBoost feature, yet was over- 
looked in your discussion of voltage-reg- 
ulating UPSs. APC Smart-UPSs allow 
both remote notification and third-party 
sensing. We feel that network software is 
the most important (and most interesting) 
characteristic of the UPS market. 

The tested runtime of our Back-UPS 
was much lower than expected. Since the 
unit was connected to a network server 
during shutdown tests, we believe its in- 
verter shutdown feature (low-battery 
shutdown) had worked in conjunction 


valuable feature ensures that the UPS is 
sufficiently charged to provide protection 
against multiple, sequential outages. Un- 
fortunately, because of the testing proce- 
dure, this benefit appeared to be a draw- 
back in the Back-UPS. 

Power protection is a balance of budget 
versus risk. With that in mind, we believe 
your judgments on the surge performance 
of several units may have been too severe. 

Aaron L. Davis 

Director, Corporate Communications 
American Power Conversion Corp. 
West Kingston, Rhode Island 


mime} | VISIO 2.0 is the easiest 
way to make great 
business drawings. 
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Now, it’s also the easiest way to make 
a great business decision. 


Youre looking at some And since Visio supports OLE 2.0, you can 
great drawings and diagrams easily integrate drawings with other Windows 
made by a bunch of people applications. Creating great business drawings has 
who can't draw. never been simpler. 

All were created with Visio, ee For a limited 








time, buy Visio 2.0 
for just $129. 

Here’s an easy business 
decision: Purchase Visio 2.0 
while supplies last and save 
$170. Visio also comes with a 
60-day, money-back guarantee. 





Shapeware’s’ award-winning 


If you've used a stencil, you drawing program for Windows™ 
know how to use Visto. Visio on 
stencils address virtually all -1 USETS. 


your business drawing needs Visio provides job-specific, 
on-screen stencils for easy access. So instead of 
drawing, you simply select SmartShapes” from one 
of 20 stencils, and drag and drop them into place. _. 4 
Unlike clip art, Visio’s 600-plus SmartShapes ae To order, for more 
have built-in intelligence. So they resize without QP ~~ information, or for the 
distorting, connecting lines stay glued and integrated i names of authorized Visio 
text makes labeling and editing a snap. You _ resellers near you, call toll-free: 
can even create and customize 1-800-446-3335, ext. B2A 






” Product shapes of your Own. © Shapeware Corporation, 1994. All rights reserved. Outside the U.S. and Canada . 
Request? contact Shapeware by phone (303) 743-9533 or fax (303) 695-0555. Offer applies to versions 
; <a for use in the U.S. and Canada only. Offer price is in U.S. dollars. Shapeware is a registered trademark and 
~ Visio 's drag and drop SmartShap es take Visio, Drag and Drop Drawing for Everyday Graphics, and SmartShapes are trademarks of Shapeware 
the “drawing out of business drawing. Corporation. Windows is a trademark of Microsoft Corporation. 
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The Complete 


Your 
Server 


‘To serve your LAN needs completely, 
you need a super-fast tower of power. That’s 
why we added VESA local bus to ZEOS' 
EISA systems— standard! 

That's not all. We also increased the ex- 
pansion slots to seven, giving you two VESA 
local bus slots and five 32-bit slots for both 
EISA and ISA expansion boards. And you 
now have the option to expand to 256MB 
of RAM on the motherboard and increase 
your hard drive to 2GB! 

Plus, we kept many of our standard 
quality features that earned our EISA 
PC Magazine's Editors Choice — twice. 
For all the power you need, we're including 
256K SRAM cache, Flash BIOS, Diamond 
SpeedStar SVGA local bus graphics card 
with Windows acceleration and a CPU up- 
gradable all the way to Intel’s Pentium” 
OverDrive" processor. 

Even better, your ZEOS system is 100% 
compatible with every major networking 
operating system on the market. So get 
connected! Give us a call at 800-554-7172. 


AWARD-WINNING SERVICE 
We're the only company to 
a RE py. win PC Magazine’ Readers 
= <\. Choice for Service & Reli- 


& ‘2 

on = ability, for both desktops 

Za ef and notebooks, twice! 
Depo: YS We've also been PC 


Magazine’s Editors’ Choice 
nine times. ZEOS is your best choice! 


Purchase orders are subject to approval. Business leasing programs available. Lease prices based on a 
36-month lease; 10% purchase option. All prices, specifications and availability are subject to change without 
notice; call to confirm these and warranty details. Prices do not include shipping. All products and company 
names are trademarks or registered trademarks of their respective holders. ZEOS is a registered trademark; 
Z-Card and Computers Now! are registered servicemarks; Ambra is a trademark of ZEOS International Ltd. 
© 1993 ZEOS International Ltd., 1301 Industrial Blvd., Minneapolis, MN 55413 USA. ZEOS is a publicly 
traded company (NASDAQ symbol: ZEOS). EILL-PCM-9312B 





STANDARD WITH EVERY ZEOS EISA UPGRADABLE: 


m@ RAM is expandable to 256MB. 

m ZIF socket for CPU upgrades all the way 
to Intel’s Pentium OverDrive processor. 

@ 256K SRAM cache. 

w High-speed Diamond SpeedStar SVGA 
local bus graphics card with IMB RAM 
(capable of 16.7 million colors). 

gw ZEOS 14" 1024 x 768 .28mm non-inter- 
laced SVGA color monitor with tilt and 
swivel base. 

w Ten-bay vertical case with two cooling fans. 


SERVER 1 


486DX-33 
Lease: $105/month 


486DX2-50 
Lease: $108/month 


486DX2-66 
Lease: $105/month 


m@8MB RAM 

w@ High-speed 452MB SCSI hard disk drive 

m@ EISA Fast SCSI-2 controller card 

@ 5.25" 1.2MB and 3.5" 144MB floppy disk 
drives 

m New ergonomic Microsoft Mouse, 
Microsoft DOS 6.2 with Enhanced 
Tools, Windows 


m [wo serial ports and one parallel port. 

@ Seven expansion slots: two VESA local 
bus, five 32-bit accepting both EJSA and 
ISA expansion boards. 

m@ System speed is keyboard selectable. 

@ 200 watt power supply with built-in surge 
suppressor, switchable between 115/230V. 

@ ZEOS 101-key space-saving keyboard. 

mw FCC Certified Class B; UL Listed. 

m Complete ZEOS Customer Satisfaction 
Package. 


SERVER 2 


486DX-33 
Lease: $122/month 


486DX2-50 
Lease: $125/month 


486DX2-66 

Lease: $132/month 

@ 16MB RAM 

w High-speed 1GB SCSI hard disk drive 

w@ EISA Fast SCSI-2 controller card 

5.25" 1.2MB and 3.5" 144MB floppy disk 
drives 

m New ergonomic Microsoft Mouse, 
Microsoft DOS 6.2 with Enhanced 
Tools, Windows 








Network Solution. 





STANDARD WITH EVERY ZEOS AMBRA SYSTEM: 


mw 486SX or 486DxX Intel microprocessor. 
w Upgradable to Intel’s Pentium OverDrive 
processor. 
wm 128K SRAM cache. 
w Two serial ports, one parallel port 
and one mouse port integrated on 
the motherboard. 


w Five expansion slots: two VESA local bus, 
three 16-bit ISA. 


LGC) 
486SX-25 


Lease: $55/month 


486SX-33 
Lease: $59/month 


486DX-33 
Lease: $63/month 


mw 4MB RAM 
w@ 214MB IDE hard drive with built-in 128K cache 
g@ 3.5" 144MB floppy drive 


@ On-board VESA local bus SVGA color video 
with 512K video RAM, upgradable 

mw ZEOS 14" 1024 x 768 SVGA color monitor, 
tilt and swivel base 

@ Microsoft DOS 6.2 with Tools, Microsoft 
Windows and two-button mouse 


w Small footprint case with four drive bays. 

mw System speed is keyboard selectable. 

@ 200 watt power supply, switchable between 
115/230V. 

mg ZEOS 101-key space-saving keyboard. 

m Password feature built-in ROM for security. 

mw FCC Certified Class B; UL Listed. 

m= Complete ZEOS Customer Satisfaction 
Package. 


ey GL @ 1 C) iy 


486SX-25 
Lease: $58/month 


486SX-33 
Lease: $61/month 


486DX-33 

Lease: $65/month 

@ 8MB RAM 

mw 340MB IDE hard drive with built-in 128K cache 

@ 3.5" 144MB floppy drive 

mw On-board VESA local bus SVGA color video 
with 512K video RAM, upgradable to IMB 

w ZEOS 14" 1024 x 768 SVGA color monitor, 
tilt and swivel base 

@ Microsoft DOS 6.2 with Tools, Microsoft 
Windows and two-button mouse 
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Your 
Nodes. 


ZEOS Ambra computers are not just 
another line of systems. They’re the ultimate 
nodes or ideal home office 
computers. Why ultimate 
and ideal? What's new? 

On-board local bus video, 

larger system cache, larger 

hard drives and the option 

of a 486SX or 486DX micro- 

processor. Even better, our prices are lower! 

Some things don’t change—and don't 
need to. We include the same quality ZEOS 
components and many choice extras. Stand- 
ard are an upgradable CPU, 128K SRAM 
cache for faster access, enough bays to add 
a 5.25" floppy, CD-ROM and tape backup, 
and five expansion slots—two on the local 
bus. All this in a space-saving slim case. 

It’s a little powerhouse that’s great for 
word processing or intense spreadsheets. 
Whether it’s plugged into your network or 
plugging away at the home office, ZEOS 
Ambra’ computers are the sensible systems 
that won’t cramp your style or take a bite 
out of your wallet. 


TOLL-FREE SUPPORT 
& WARRANTIES 

We're here for you 24 hours a day, 365 
days a year, and always a toll-free call away. 
All ZEOS systems come with a One Year 
Limited Warranty, Express Parts Replace- 
ment and a 30-Day Money-Back Guarantee. 


CALL NOW TOLL FREE 


800-554-7172 


Fax Orders: 612-633-1325, Government: 800-245-2449, 
TDD orders: 800-228- 5389, Outside U.S. and Canada: 
612-633-6131. Purchase Orders, MasterCard, VISA, 
Am Ex, Discover, Z-Card™ COD and leasing programs. 
Open 24 Hours a Day, 365 Days a Year! 











Introducing an incredible breakthrough in dial-up 
modem technology. A modem so fast it will exceed your 
expectations now and in the future. Introducing the 
OPTIMA” 288 V.FC™ + FAX. 

Instantly Compatible. The OPTIMA 288 incorporates 
the V.Fast Class™ 28,800 bit/s technology developed by 
Hayes and Rockwell International. The same technology 

| that’s being supported by 
more than 125 other 
modem manufacturers 
worldwide as the new 
: industry standard for 
high-speed performance. The OPTIMA 288 not only 
communicates with other V.Fast Class modems, it will 
work with future Hayes modems incorporating the 
ITU-T V.34 (V.Fast) standard. And, it communicates 
easily with your installed base of 14,400 and 9,600 
bit/s modems. 
chia Than You Think. You might expect a 28,800 


IMPROVED ESCAPE St 
<q 


OPTIMA 
288 


Hayes 


V.FC + FAX 


Four TimesFaster Than 


bit/s modem to transfer compressed data at 115,200 
bit/s. With the enhanced technology of Hayes, you can 
expect twice that speed. OPTIMA 288 supports port 
speeds up to 230,400 bit/s and transfers graphics files at 
200,000 bit/s. And, it’s considerably faster and less 
expensive than switched 56 Kbit/s. Our OPTIMA 288 is 
ee powerful for remote connectivity to or from a 
= « LAN, remote control, transferring 
. \\ large files, or multi-media. You could 
| save as muchas 75% on connect 
charges. Plus, like all higher speed 
Hayes modems, our OPTIMA 288 
¥\, provides the clarity and convenience 
Y of FAX at 14,400 bit/s. 
Reliability You Can Count On. 


Go Online with Hayes BBS: call 800-874-2937 or 404-446-6336. ©1993 Hayes Microcomputer Products, Inc., P.O. Box 105208, Atlanta, GA 30348. 
of Hayes Microcomputer Products, Inc. V.Fast Class and V. FC are trademarks of Rockwell International 


UNITED STATES PATENT 4,549,302 
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Smartmodem OPTIMA 28800 V.FC FAX 


CD 


OH RD sD TR MR 


A 14.400 Bit/s Modem! 


New technology doesn’t mean new worries, especially 
when it’s backed with 15 years of Hayes quality and 
service. Our thorough testing and proven features 
make Hayes one of the most preferred modem brands. 
Asynchronous and synchronous communications in 
virtually any environment. 
Hayes AutoSync 2 for 
synchronous transmissions 
without the use of an 
adapter card. The Hayes 
patented Improved Escape 
Sequence with Guard 
a Time to help avoid data 
4400 Other opmma) interruption. And Auto- 
350088 | matic Feature Negotiation 


Modem 9,600 
Speeds 


which handles line speed, 
error-control and data 
compression for you. Plus 
fast, easy Smartcom”™ 
for Windows™ LE data 
communications software, jaw 
and Windows FAX software. 7 
Add The Hayes® ESP® 
Communications Accelerator. Help prevent 
data loss and achieve speeds of 230,400 bit/s when 
using Windows or LAN based communications. 


For more information 
® 
(¥) Hayes 


or to find out about our 
Increasing The Speed 


Corporate Offer, call 
800-HAYES-28 or 
Of Business: 


call 800-HAYES-FX 
and ask for document 
288. In Canada, call 
800-665-1259. 


Hayes, the Hayes icon, the Hayes logo, the Hayes ‘302 Escape Sequence Patent icon, Increasing The Speed Of Business, OPTIMA, and Smartcom are trademarks 
Corporation. Other trademarks are those of their respective companies. Estimated price is in U.S. dollars. 
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Signal Processor. 





SoundWave 5 Ps 


Advanccd Wavetable Synthesis Sour 1wiCcard 





Fire up your favorite game and get ready to.be blown away. Because 
now every sound you couldn't hear with those other boards is going 
to come storming out of your PC with intensity like you've never 
heard before. Introducing Orchid’s signal processing SoundWave 32. 

SoundWave 32 is nothing short of a revolution in sound, with 
its own rocket-quick RISC signal processing chip (DSP). While other 
boards try to stuff their puny sounds through slow, outdated FM 
chips, SoundWave 32’s 20 megahertz signal processor rushes out 
rich, 16-bit sound. With incredible clarity and separation. 

And there’s more. Not only do you get dual CD-ROM inter- 
faces and free stuff like stereo speakers, a microphone and a stereo 
cable, but SoundWave 32 also gives you amazing wavetable 
Sampled sound. So when the game calls for a killer riff, you don't 


just hear a computer simulation of a guitar, you hear the real, 
recorded instrument. 

Of course, SoundWave 32 is compatible with everything 
— SoundBlaster, AdLib, General MIDI, Microsoft Windows Sound 
System, and Roland MPU-401 MIDI Interface, and for you game 
players, Roland MT-32 sound module. And with just a simple change 
of software, its signal processor will handle any new sound format 
that comes along. 

So if good isn’t good enough, get crisp, signal processed sound 
and state-of-the-art wavetable technology, all for the price 
of the lesser boards. Get infriggincredible sound and <-S 
value. Get SoundWave 32 from Orchid. To hear more, l tins 
call 1-800-7-ORCHID today. ORCHID 






© 1993 Orchid Technology, 45365 Northport Loop West, Fremont, CA 94538 
Orchid and SoundWave 32 are trademarks of Orchid Technology. All other trademarks are owned by their respective manufacturers. 
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TRENDS & TECHNOLOGY SHAPING THE PERSONAL COMPUTER MARKET 


The Paperless Book 


Publishers scramble for digital rights. 






large book publishers jockey for position 
in an electronic publishing market that has 
heated up dramatically over the past year. 


Paramount Publishing (owner of Simon & 
Schuster) is one of the industry giants that 
has recently launched an electronic publish- 
ing division. Ted Hill, director of electronic 
rights at Paramount, sees digital publica- 
tions broadening the overall market rather 
than displacing printed book sales. However, 
he says, “There are some areas—such as ref- 
erence publishing—in which markets for 
printed books will disappear or contract.” 

Catherine Fowler, associate publisher of 
Random House’s reference and electronic 
publishing division, expects that in three to 
five years, the company’s electronic refer- 
ence works will be as important a source of 
revenue as the printed versions. Already, 
the Random House Encyclopedia brings in 
more money from its licensing for on-disk 
versions than from its sales in print. 

Royalynn O’Connor, product manager 
of electronic publishing at Oxford Univer- 
sity Press, which specializes in reference and 
scholarly publications, says that when her 
company acquires books, “We won’t sign a 
contract unless we have electronic rights.” 
She says that Oxford, which now has 70 
books on-disk including the Oxford English 
Dictionary, may eventually offer electronic 
versions of all its titles. 

Another hot area is children’s books. 
Random House’s Fowler expects that her 
company’s children’s books will eventually 
be as profitable in digital format as in print, 
now that the company is launching a joint 
venture with Broderbund Software to pub- 


Illustrations by Ellen Weinstein 


ill digital books replace their vener- 
able printed counterparts? This 1s 
the question on many minds as 













lish CD-ROM tit- 
les for kids. 
On-line services 
are becoming a val- 
uable resource for 
publishers, too. Penguin recently published 
a Stephen King short story in electronic for- 
mat on the Internet before it appeared in 
print. “Umney’s Last Case,” from his latest 
collection, Nightmares & Dreamscapes, is 
available from the Online Book Store, a ser- 


Acetic Kids 


LOOK AT ANY SOCIAL STUDIES OR 
geography textbook in any classrom in 
America today, and chances are it’s hope- 
lessly out of date. That’s because updating 
texts to keep pace with world events is too 
expensive. Now, software companies and 
publishers are hoping that technology can 
solve the problem. 

Adobe’s new “Kids Take the Digital 
Road” software grant program is a $5 mil- 
lion donation of Adobe Acrobat software to 
public schools (800-521-1976). Its goal is to 
get more electronic information into class- 
rooms and to establish Acrobat’s .PDF 
(portable document format) as the standard 
format for electronic documents. 

Acrobat is just one of the many pro- 
grams that publishers are using to digitize 
books and documents. There’s also Faral- 
lon’s Replica, No Hands Software’s Com- 


vice accessible from several Internet gateway 
providers, as well as from ZiffNet (see Trends 
Plus for instructions on downloading this 
story and samples of other electronic books). 
In November, Time Warner’s new electronic 
publishing unit will start a forum on Compu- 
Serve to let you preview new books and talk 
with authors. 
Many libraries 
are also looking to 
a future of elec- 
tronic publications 
as a way to simplify 
storage and access. 
At the forefront is 
the Columbia Uni- 
versity Law Libra- 
ry, which has em- 
barked on a project 
to replace many of 


_. its 750,000 books 


with scanned digi- 
tal versions. It ex- 
pects to digitize 
10,000 books a year. And the Library of 
Congress’s American Memory Project is cur- 
rently digitizing thousands of books from its 
collections to make them accessible on CD- 
ROM and on-line. 

—Robert Kendall 


mon Ground, Voyager’s Expanded Book, 
and the SGML standard. Acrobat preserves 
a document’s look and feel across platforms 
(see PC Magazine, November 9, 1993). 

Electronic document software means 
texts can be produced, distributed, and up- 
dated at a fraction of the cost of paper for- 
mat. Acrobat will let students create their 
own electronic “portable” newsletters and 
reports for on-line distribution. 

Kids’ publications such as Sports [/lus- 
trated for Kids and The Wall Street Journal, 
Classroom Edition, are now experimenting 
with the idea. And the California Techno- 
logy Project’s Guide software, a graphical 
Internet front end, has incorporated Acro- 
bat to open up a vast array of original mate- 
rials from the Library of Congress archives. 

But roadblocks remain, such as wiring 
classrooms for phone lines and getting more 
PCs into schools so kids aren’t left in the 
dust of the electronic superhighway. 
—Carol Levin 
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Pipeline By Rodin Raskin 
Software, L.L. Bean Style 


ace it, shopping is passe. Buying a box of software that sits 

on the display shelf of some miles-of-aisles store is soooo 

traditional. For years we’ve been dreaming up hi-tech 

alternatives. (Trivia buffs, remember the Cauzin Soft- 

strip?) The newest twist is the CD-ROM catalog. With at 

least six major-effort CD-ROM software catalogs ready to 
roll, we’re in for a year that tests the waters and smoothes the rip- 
ples out of this new marketing concept. 

The premise is simple. You buy a CD-ROM disk full of appli- 
cations that lie locked and encrypted on the disk. You peruse the 
disk as you would a catalog, sometimes simply reading specs, 
sometimes trying the software, and some- 
times seeing a canned infomercial. When 
you want to buy a package, you place an 
“800 number” phone call and give your 
user ID and some credit card information. 
Youre given the code to “load” the com- 
plete program onto your hard disk and 
automatically become a registered user. 

The first efforts are an interesting 
bunch. InfoNow is the force behind the CD-ROM samplers from 
IBM (IBM’s 85-app Options CD ships with all Ambra and mul- 
timedia ValuePoints) and Gateway 2000’s Store-on-a-Disc 
(Gateway’s CD is Microsoft specific—holding 33 Microsoft 
titles). Both of these let you test full applications for a limited 
number of sessions. Pricing is competitive with retail. Ingram 





Micro also has a disk, but for the moment it’s for Macs only. 

The $9.95 Super Store, from TestDrive, is a CD-ROM that 
lets you download any of its 40 apps while TestDrive will also 
mail you shrink-wrapped disks and manuals. Like InfoNow, the 
applications on the CD-ROM are the full-blown apps. 

In its make-good promise to enter the software market, 
Apple’s Software Dispatch uses handsome QuickTime movies to 
sell you on CD-ROM shopping. The Apple disk mixes disabled 
versions of the applications with product demos; hard-copy doc- 
umentation is available on request. Apple’s disk includes more 
than 80 applications from Claris, Computer Associates, Intuit, 
Lotus, Symantic, and others. Apple says a Windows version 
should be ready early next year. 

Softbank, a venture backed in part by Merisel, offers more 
than 110 applications on two disks. Softbank is targeting the con- 
sumer with a blend of apps from general productivity software 
from major players to shareware to eclectic utilities from small 
publishers. Softbank’s going to hit hard in the superstores, and its 
payment scheme includes an “annuity” to both the software 
developer and the computer store. 

The boldest experiment is from KidSoft. The CD-ROM con- 
tains kids-only software and comes with a colorful magazine with 
plenty of interactive games and puzzles. 

Issues regarding upgrades, printed documentation, use on 
multiple machines, and security (see story below) are bound to 
surface. Once the gotchas are resolved, CD-ROM samplers 
could be a milestone for shoppers even if they charge a small pre- 
mium for the convenience. 


Robin Raskin ts an executive editor at PC Magazine. 





Caveat Emptor 


SHOPPING BY CD-ROM IS CONVEN- 
ient for consumers, but it raises questions of 
practicality. Can I install applications onto my 
desktop and my notebook? What about hard- 
copy documentation and upgrades? Since the 
“try-before-you-buy” idea is so new, the CD- 
ROM vendors and software developers have 
yet to work out consistent policies. 

The applications on CD-ROM samplers 
are encrypted in order to control distribu- 
tion. Apple, Club KidSoft, and Ingram 
Micro use Rainbow Technologies’ encryp- 
tion algorithm; CD Showcase and Softbank 
use the government’s Data Encryption 
Standard; and TestDrive uses its own 
encryption. InfoNow uses RSA’s Data 
Security, a public key-encryption system 
that requires one password key for encoding 
and another password key for decoding— 
should one Key be unscrambled, the other 
half of the key that’s required to unlock the 
app remains scrambled. 

Protecting encrypted apps from piracy is 
not a major issue. “The people to fear are 
not those who want financial gain, but rather 
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the technical people seeking a challenge,” 
says Softbank’s Scott Hillman. 

Shopping by CD-ROM is hassle-free. You 
call an 800 number and trade your credit card 
number and the alphanumeric code from the 
CD-ROM catalog for a code key that unlocks 
the app and transfers it from the CD-ROM to 
your hard disk. 

It’s after you purchase an app that the CD- 
ROM distribution method can get sticky. 
Multiple installations, even on your laptop or 
secondary machine, are impossible without 
repurchasing the soft- 
ware and getting an- 
other code key. This is 
because most sam- 
plers’ software pro- 
grams install part of 
the decryption mecha- 
nism onto your hard 
disk and configure the 
CD-ROM for that spe- 
cific hardware. If you 
try to use the CD on 
another system, the 
app appears locked. 
But you can reinstall 
the app onto the 
machine for which the 















-N/A@—Not applicable: This product cannot be orderedbytelephone. = 
_ N/A@ —Not applicable: This product is bundled with hardware andisnotsoldseparately. = 


CD-ROM 1s configured. 

Currently, only Softbank and TestDrive 
will mail you the disks and documentation, 
while Apple and others offer on-line docu- 
mentation. Some upgrades are available on 
CD-ROM; others are available on floppy disk 
directly from the vendor. 

Multiple installations for LANs opens 
another Pandora’s box of unresolved issues. 
CD-ROM vendors are still working out 
the details of supporting such orders. 
—Melissa J. Perenson 
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Top Retail Software 


Current last Product) 
ranking issue company . 


1 — Paradox 4.5 for Windows | 
Borland International 


2 10 QEMM 7.0 ) 
Quarterdeck Office Systems 


3 2 Quicken 3 for Windows 
Intuit 


— WordPerfect 6.0 for DOS 





Upgrade Kit 
WordPerfect Corp. 


5 1= Quattro Pro 5.0 for Windows 
Borland International 

6 3 Quicken 7 for DOS 
Intuit 


7 14 Procomm Plus for Windows 1.02 
Datastorm Technologies 


8 7 Procomm Plus 2.01 


Datastorm Technologies 


9 4 MS-DOS 6.0 Upgrade Kit ! 
Microsoft Corp. 


10 — Borland Office 1.0 


Borland International 


11 — Microsoft Windows 3.1 
Microsoft Corp. 

12 — Microsoft Excel 4.0 for 
Windows Upgrade Kit 
Microsoft Corp. 

B 12 Microsoft Access for Windows 
1.1 Upgrade Kit 
Microsoft Corp. 


14 9 Microsoft Office for Windows 3.0 
Microsoft Corp. 
6 10 Lotus 1-2-3, Release 4 for 


Windows Upgrade Kit 
Lotus Development Corp. 








A Bright Future for 
Network Apps 


NETWORK PROGRAMMING, ONE OF 
the thorniest areas of application develop- 
ment, just got easier—much easier. With 
AppWare, a new set of cross-platform and 
visual programming tools from Novell, devel- 
opers can quickly build apps that run on 
Macintosh’s System 7, Unix, and Windows, 
and soon on OS/2 and Windows NT. This 
isn’t just good news for developers. End users 
will benefit from having more and better net- 









every area of functionality. 


Trends 


work-exploitive and cross-platform software. 

Simultaneous with its development of 
new network services such as telephony and 
imaging, Novell has purchased two develop- 
ment tool companies: Software Transform- 
ation and Serius Corp. Software Transform- 
ation has been quietly selling the Universal 
Component System (UCS), a high-quality set 
of cross-platform libraries, for about eight 
years. Novell has renamed the product 
AppWare Foundation. Currently supporting 
Windows 3.1, System 7, and three flavors of 
Unix (UnixWare, SunOS, and HP-UX), 
AppWare Foundation will add support for 
OS/2 2.x, Windows NT, and AIX by its gen- 
eral release in May 1994. In contrast, Bed- 
rock—the cross-platform tool under devel- 
opment by Symantec and Apple—has been 
scaled back to support only Windows and 
System 7. 

Serius Corp. developed a visual tool 
called Serius Developer for building applica- 
tions without any programming at all (see 
Trends, November 10, 1992). Serius De- 
veloper, now called Visual AppBuilder, uses 
prewritten components called AppWare 
Loadable Modules (ALMs) to build applica- 
tions. ALMs are similar to Visual Basic’s cus- 
tom controls, and can encapsulate virtually 
any functionality. With versions for Windows 
3.1 and the Apple Macintosh, Visual App- 
Builder will soon run on even more plat- 
forms; it’s being rewritten using AppWare 
Foundation. 

AppWare Foundation is unique in its 
approach to cross-platform develop- 
ment, which is typically plagued by two 
evil extremes: a least-common-denom- 
inator approach that doesn’t use the 
strengths of any particular platform, or a 
monolithic “virtual operating system” 
approach that’s weighted down by fea- 
tures that many apps can do without. 
AppWare Foundation walks the middle 
line by offering a suite of libraries for 


Using AppWare Foundation may not 
mean having to learn a new API (appli- 
cation programming interface). In a 
cross-licensing/joint-development agree- 
ment, Borland International will incor- 
porate AppWare Foundation into its Object 
Windows Library (OWL), which is used by 
over 300,000 developers. OWL for AppWare 
will be sold by both Borland and Novell. 

AppWare is already catching on. Both 
WordPerfect and Gupta’s SOL Windows will 
use AppWare Foundation for future re- 
leases. AppWare Foundation makes it realis- 
tic for small, innovative companies to port 
their products to multiple platforms. The 
winner is the end user.—Sheryl Canter 


Our Bodies, Ou 


Input Devices 





BIOSIGNAL PROCESSING IS ONE OF 
the latest technologies researchers are ex- 
ploring as a human-to-machine interface. Not 
to be confused with biorhythms, which pre- 
dict whether you’ll have a nice day, biosignal 
processing extracts neural impulses and maps 
the signals into analog and digital controllers 
used to work a computer. 

BioControl Systems (415-329-8494) is 
developing two biosignal technologies that 
track electromyogram (muscle) and elec- 
trooculogram (eye) signals by attaching elec- 
trodes to your body. The impulses are fed by 
wire to BioControl’s BioMuse, an 8-channel 
biosignal processor. A wireless radio-con- 
trolled BioMuse is under development. 

Electrooculogram tracking will make an 
eye controller possible. Through electrodes 
that attach to the forehead and cheeks, the 
movement of the eye is tracked and convert- 
ed into signals that control a mouse or robot. 
The eye controller tracks horizontal and ver- 
tical (x- and y-axis) movements, and can 
detect depth (z axis) by following the impulse 
generated when you focus. You click on an 
area by moving your jaw. 

Electromyogram is used to monitor e1- 
ther a single muscle working alone, or a 





group of muscles that are working in unison. 
The technicians at BioControl hope to repli- 
cate complex muscle control in robots, 
which could then be used to perform tasks 
too dangerous for humans. 

In the meantime, biosystem control tech- 
nology may let handicapped users operate 
computers through eye or muscle control. In 
the future, it may end up in virtual reality 
games and medical applications. 
—Christopher Barr 
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Made in China 


THE PRICE OF A COMPUTER SYS- 
tem is usually based on its manufacturing 
cost. Ifa vendor can shave the cost of a com- 
ponent, then it can price the system lower. 
For example, Apple, Compaq, Dell, and 
IBM buy motherboards, displays, note- 
books, mice, and keyboards in Taiwan, 
where manufacturing costs are often below 
those in the U.S. Taiwan’s success has meant 
higher wages for factory workers, so to 
remain competitive, many manufacturers in 
Taiwan are now looking to Thailand, Malay- 
sia, and mainland China for cheaper labor. 

Setting up shop in China has many ad- 
vantages for Taiwanese investors. The 
Taiwanese and Chinese speak the same 
Mandarin dialect (in Hong Kong, Can- 
tonese is spoken), and China’s industrial 
areas are easy to access by ship or air. 

Taiwan’s government hasn’t officially 
sanctioned trade with China, but that 
doesn’t seem to stop anyone from exploring 
manufacturing options or from working 
through shell corporations in Hong Kong. 
Taiwan’s government is expected to allow 
investment in China soon. 

Although China is a communist coun- 
try, some feel its heritage is conducive to 
the same work ethic that brought prosperi- 
ty to Korea, Hong Kong, and Taiwan. 
Often referred to as “Confucian Cap- 
italism” because it stresses hard work, 
moral behavior, and discipline, China has 
established special economic zones in a 
number of provinces to encourage com- 
mercial development. 

Quality control is the biggest concern of 
Taiwanese manufacturers. The first prod- 
ucts to be transferred for Chinese manufac- 
ture will be older technologies that require 
less stringent adherence to high standards. 
Low-end 386-based systems and 14-inch 
monitors are prime examples. The first 
products will be sold in China and Europe, 
but it won’t be long before products made 
in China will show up on our shores. 
een Barr 


LCDs in the USA 


JAPAN CORNERED THE MARKET 
on one of the hottest technologies for 
portable computers: color LCD screens. But 
don’t count the U.S. out of the running yet. 
Silicon Valley was recently selected as the 
site for a U.S. LCD consortium, and two 
companies in Oregon have new LCD tech- 
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Briefs 


A RASH OF ARMED ROBBERIES AT MICRO- 


processor distributors in Silicon Valley 
has prompted Intel to slap a serial num- 
ber on its chips to help police trace 
stolen chips and to discourage theft. 
The laser-etched lot number on the 


chip’s packaging, currently for internal | 


use, will be tracked and used as a serial 
number. Intel will later add a four-digit 
code and a bar code. 


HOW MUCH EXTRA WILL YOU FORK OVER 


for a premium brand like IBM? Ac- 


cording to a survey by McKinsey & Co. 


and Intelliquest and reported by The 
Wall Street Journal, IBM fetches a $295 
premium. Customers will pay an extra 
$232 for a Compaq, $92 for Dell, and no 
premium for Gateway. Respondents 
expect a discounted price for Zeos, 


nologies that will be used in everything from 
airplanes to video games. 

The United States Display Consortium 
(USDC) is opening a research and develop- 
ment center for LCDs in San Jose. Funded 
by the federal government’s Advanced Re- 
search aks og saat! (aouaie al the con- 
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sortium includes AT&T, Optical Imaging 
Systems, Planar Systems, Silicon Video, 
Standish Industries, Tektronix, Xerox, and 
others. USDC’s objective is to provide a 
direction for LCD panel developers and 
manufacturers. 

Tektronix is developing LCD technolo- 
gy for use in avionics displays and helmet- 
mounted displays. These high-resolution 
displays, called NuColor Shutters, use a 
technology Tektronix dubs pi-cell, which 
utilizes two fast liquid crystals. Pi-cell works 
with a 180-Hz monochrome cathode-ray- 


NEC, Everex, and Packard Bell. Other 
findings: buyers look first to perfor- 
mance and then to brand name when 
making purchasing decisions. 


PROJECT GUTENBERG, AN INTERNET 


site at the Univeristy of Illinois that’s 
dedicated to digitizing 10,000 historical- 
ly significant books by the year 2001 is 
now available on CD_ROM. The $39.95 
disk includes historical documents, clas- 


- sic literature, and reference works. Call 
800-786-9907. 


AMD IS PRINTING A “WINDOWS- 


compatible” logo on all its 386 and 486 
chips. Microsoft’s endorsement may 
help AMD put to rest users’ fears of 
buying a non-Intel chip. 

—Christoper Barr and Carol Levin 


tube (CRT) display that acts as backlight 
and also sends sequential red, green, and 
blue signals to Tektronix’s LCD. The mono- 
chrome CRT is then modulated to create a 
wide color palette. The result is spectacular 
color in a display that can be as small as 1 
inch or as large as 19 inches. 

Motif, another com- 
pany based in Oregon, is 
a joint venture between 
Motorola and In Focus 
Systems created to de- 
velop a new LCD tech- 
nology called active ad- 
dressing. According to 
Motif, active addressing 
will enable LCD panels 
to perform with the 
speed and the quality 
of today’s expensive 
Japanese-made active- 
matrix color LCDs, but 
at prices comparable tc 


ie teak: -expensive, lower-quality passive- 


matrix panels. The first 7-inch color panels 
are expected off Motif’s manufacturing line 
early in 1994.—Christopher Barr 
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WinBench” 3.11 by Ziff-Davis Labs 
Tests Remote Windows” Speed 


This graph shows the speed of the three leading remote control 
programs when transferring Windows screens. As you can see, 
Close-Up handles more pixels, faster, meaning you spend 

less time waiting for Windows screens. 


The industry standard test, WinBench 3.11, is perfect for 
testing the speed of remotes. It is an accurate measure of video 
throughput. Video throughput ts the limiting factor in remote 
operations, because remote programs must transmit Windows 
video functions from one PC to the other. 


1,400,00 





1,200,(0 


Norton-Lambert 


New Remote Software Sets 
Windows Speed Record 


Communicate | Why Is Close-Up So Fast? — Expert System Makes 
Faster & Easier Close-Up learns as it works. It uses Al Communications Easy 


Close-Up lets you (Artificial Intelligence) to compress all You don't have to be a communications 
communicate faster & Windows video function calls. That's why expert to get the results of one. Close-Up 
easier with five Close-Up does so well in Windows has an Expert System that automatically 


| Benchmark tests (see —_ analyzes system components and config- 
WinBench 3.11 chart). res your system for optimal speed. 
Close-Up uses its 

revolutionary Photo- Video Translation 

graphic Memory so With Close-Up, dissimilar PCs can easily 

that once Close-Up connect, because Close-Up senses the 

that won both has seen all or part of video capabilities of both PCs and 

PC Magazine's coveted Windows screen, its memorized. Then automatically displays Windows 

“Editors Choice” and PC &8 Screens change, Close-Up only transmits in a video mode compatible 





exciting tech- BRLTa TT) ag ey 6 


nology firsts. | 7 AT Video Compression 
Close-Up is | 2 Photographic Memory 
the only remote) 3 Wan-Intrusive Technology 
communica- | 4. Expert System 
tions software | & Video Translation 














World's “Best Buy” new unmemorized data. Incredibly, with — with both sides. 
pee ee Close-Up this technology Close-Up gets faster & 
has a new faster & easier faster the longer you use it. Risk-Free Offer! 


400,00 
version that allows you : Try Close-Up. If you're 
to view and control What Remote Companies not absolutely convinced that 


another PC by modem Haven't Told You Close-Up 5.0 is the fastest remote 

as if you were there! Other remote programs permanently slow program, we'll give you your money back! 
Windows and usually reduce your video Order Close-Up Host & Remote, a 
resolution and depth of color, even when —_ complete system, for only $199.” 


they are not in memory. That's because — Upgrade your current or competitive 
WinBench scovs they permanently change your system.ini remote program to new Close-Up 5.0. Get 


(averageof10runs): file. Close-Up's breakthrough Non- 
Close-Up 1,613,118 Intrusive Technology does not modify any both sides, Host & Remote, for only $69." 


Anywhere 194,093 sis ; | oe ; 
ral 1H) of your sensitive Windows fle including, Order Today 805-964-6767 


the system.ini. Close-Up is the only remote , 
Norton-Lambert 


that when not in use, allows Windows and 
your PC to run at normal optimal levels. 

We invite you to reproduce this test. We used two identical Gateway 4DX2-66V's with 66-MHz Intel 486DX2-66 CPUs, 16 MB RAM, 256KB RAM cache, 340 MB HD, IDE controller, no hardware disk cache. Video: Local 
Bus ATI Ultra Pro with 2MB VRAM, 640 by 480 pixels, 16 colors, VGA.DRV dated 3/10/92. Monitor 72 Hz. MS-DOS 5.0, SMARTDRV 2 MB cache. Modems: two 14,400 baud V.32bis. WinBench 3.11 is available on ZiffNet 
accessible via CompuServe. Test performed without verification by Ziff. All products are shipping versions. WinBench trademark of Ziff Communications Co. Windows trademark of Microsoft Corp. 

*60 day money-back guarantee if purchased directly from Norton-Lambert. Offer expires 12/31/93. All prices in US Dollars. Prices exclude shipping. 
© 1993 Norton-Lambert Corp. P.O. Box 4085, Santa Barbara, CA 93140 USA Phone (805) 964-6767 Fax (805) 683-5679 
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‘CarbonCopy 


for Windows 2.0 





Announcing speci 


designed just for th 


If you're one of the following people, your 
new 1994 DOS or Windows Quicken upgrade 
is now ready. Both new Quickens are so 
loaded with new time savings, new financial 
insight, and new power to organize — you'll 


think we redesigned it just for the unique way 


you personally use Quicken. For instance: 


You're too busy to read 


anything else in this ad. 





You busy on-the-go types will love having 
Quicken organize your finances the way 
you organize all your other activities — with 
the new Quicken Financial Calendar” It 
remembers whom you pay, how much, when, 
how often — and makes the register entries for 
you automatically, 

Whether the bill is a 36-payment car loan 
or a 360-payment mortgage, a twice-a-year 
property tax bill or your every-month phone 
bill — schedule it just once on the Financial 
Calendar, and you never have to enter it 
again. (You can confirm the amount each 
time if you wish.) And your regular deposits 
— weekly paychecks, monthly interest, what- 
ever — are just as easy and convenient to 
handle automatically. 

The Quicken Financial Calendar. It just 
may be the most radical planning-and-orga- 
nizing tool since... well, the calendar. 





You just like knowing where 





your money goes. 
New QuickReports are just for you. Zoom 


out from any individual transaction in a regis- 
ter to see instantly when you last paid that bill 
or get a list of all transactions for that payee 
or category. It’s like getting an instant “mini- 
report” any time you need it. 

And for the first time ever, new Quicken 3 
for Windows even forecasts your future. 
The new financial planning graph projects 
your account balances, cash flow and net 
worth for the next month — or up to the next 

















Financial Calendar 


Fri at 

IMortgac Paycheck [ATM 

Book Club ATM | 

ae: } 

Savings Paycheck, 

eg ; 

Th Car Loan Telephone Health Club 
oan Electricit 


Paycheck, 


This could be the biggest breakthrough in Quicken ever! Just “drag and drop” transactions to the correct dates. 

Then let the new Quicken Financial Calendar make all your regular register entries for you automatically from now on. 
Or, you can put any transaction on “total automatic” and never look at it again — or you can be prompted each time 
to confirm (or change) the amount. You can also make one-time register entries with the Financial Calendar. 


two years — based on the transactions you’ve 


D é c AtITe ¢ WAY 
scheduled onto the Financial Calendar. You plan to retire — 


(Or you're already retired. 





Now you can see better than ever exactly 
how your retirement fund and investments 
are doing. 

The new investment portfolio view 
provides instant comprehensive analysis of 
your investments’ performanc 
and value. Choose , 
the investing 
measures that 


Use this graph to play “What if...” and see the precise 
impact that decisions like saving more, vacationing 
sooner or even eating out less will have on your future 
account balances. 








You dont just organize 
just , 
—you analyze in detail. 





You can compare mean the gaia 
this year’s income most to you, jaan 
and expenses with from at 
last year’s, or analyze least 14 
your cash flow with different 
percentage break- = options — 
downs. The new oo including 
comparison report shows any two periods side — estimated - 


income, ROI, percent yield, and much more. 
And now it’s much easier to enter new 

investment activity, too. Just fill out the new 

onscreen investment activity form. 

It prompts you forthe specific information 

relevant to virtually any investment 

transaction. 


by side — sorted by account, category, payee 
or class. And it gives the variance in dollars, 
as a percentage, or both. 

You can also copy reports to the Windows” 
clipboard in tab-delimited format, for easy 
import into your spreadsheet or other 
Windows applications. 










IE} You love Quicken’s 


speed and ease. 





The new amount field calculator is radically 
different — and it’s the most convenient 
onscreen calculator ever. Just type any equa- 
tion (such as “2.75 + 4.95 x 1.08”) directly 
into the Payment or Deposit column, and it 
enters the answer for you automatically. 

And the new date field calendar makes 
date entry easier than ever, with no typing. 


Plus: backup is automatic in Windows now 
as well as DOS. 


Your Quicken is more 
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If you've been too busy to upgrade lately, 
you've been missing some very popular new 


features. Like QuickFill”’ 









ompletes any repeat 
entry for you automati- 
ally. Just type the 

t few letters! 





Plus IntelliCharge™ electronic credit card 
statements. And the innovations in 
QuickZoom,’ financial reporting and invest- 
ment tracking we’ve mentioned all build 
on literally hundreds of earlier new features and 
enhancements. Like loan amortization, finan- 
cial planning calculators and better links to tax 
packages, to name just a few. 

And learning new Quicken features is 
easier than ever, too — with new Qcards” to 
ouide you step by easy step. 


You don’t (and won't) 
do Windows. 


New Quicken 7 for DOS has its own 


way of doing just about everything we've 





















mentioned for Windows, plus special features 
which DOS users in particular will appreciate. 
For starters, your graphs look better, work 
harder, and you can print them out, too. 

New QuickZoom for graphs shows the 
“numbers behind the pictures.” So you can press 

“enter” on the graph of your 
: May expenses, 
for example, 
and zoom to 
a pie chart 
breakdown 
on them. 
~ “Enter” again on 
any piece of that pie, 
and zoom to the trans- 
actions behind it. Yet another “Quicken easy” 
way to answer your questions fast! 

To name just a few more items: Now you 
can save multiple budgets. And new Quicken 
7 for DOS also remembers your last transaction 
so you can get to it in an instant. There’s much 
more. We're as committed to DOS as you are. 


You can never be 
too organized. 


Windows users: Introducing new Quicken 
Companion” 2 for Windows — featuring the 
new Quicken Home Inventory. It organizes 
all your household 
possession records 
in one place, in 
about an hour. Just 
scroll through the 
“reminder list” and 
click on “your” 
items, keeping or 
changing the average replacement values as 
you go. Now you've got a complete insurance 
coverage report to help you make informed 
insurance decisions, and provide solid claim 
backup, too. 





icken up graces 
owing people: 





Quicken Companion also estimates personal 
taxes, provides online stock and mutual fund 
pricing, and includes expert tips for getting 
the most out of Quicken. 

If you upgrade to Quicken 3 for Windows, 
be sure to get Quicken Companion, too. 
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3 special upgrade offers. 
Geta $10 rebate on Quicken (and a $5 


rebate on Companion) when you upgrade at 
your local store. Or... 

Pay only $29.95* when you upgrade 
directly from Intuit. (Either way, your price 
should come out roughly the same.) Or... 


Get both Quicken 3 and Companion 2 
for Windows for just $49.95* (This special 


offer only available when you upgrade directly 
from Intuit.) 






aers(weays 


inances 
painlessly 





No-risk 
60-day money-back guarantee. 


To order direct, call 


1-800-624-8742 


24 hours a day, 7 days a week, US & Cana 


*Plus $5.00 Shipping a and handling 
(Us$11 in Canada, including GST) 
Suggested retail prices: Quicken is $69.95 and Quicken Companion is $34.95 


Special offers end 12/31/93 Ad Code: PADAS 


New Canadian editions of new Quicken 7 for DOS and Quicken 3 for 
Windows are shipped to all Canadian addresses. New Quicken 4 for 
Macintosh is available now! If you’re not delighted with any Intuit product, 
simply return it within 60 days for a full refund. Quicken is a registered 
trademark and Quicken Companion; Financial Calendar, Quicken Home 
Inventory, QuickZoom, QuickFill, Qcard, and IntelliCharge are trade- 
marks of Intuit. Windows is a trademark of Microsoft, Inc. DOS, Windows 
and Mac feature sets vary. Foreign shipping additional. ©Intuit 1993. 


DOS System Requirements: 100% IBM” compatible PC with 640 RAM, DOS 3.0 or higher, and a hard disk drive. Graphs require graphics card. Guaranteed to work with your printer or monitor, or your money back. 
Windows System Requirements: 100% IBM” compatible PC, 286 or higher (386 recommended), Windows 3.1, 2MB RAM and 5MB free on your hard disk. Quicken Companion requires additional 2MB free on your hard 
disk. Works with any printer or monitor supported by Windows 3.1. Quicken 7 for DOS and Quicken 3 for Windows are file compatible. 








COLORADO TAPE BACKUP 





Colorado Tape Backup 
vs. floppy disk stackup. 


May We Suggest 
The Stack on the Right. 


& You need to protect your data. With 
S§ 
S 





today’s hard disk capacities backing up on 


Ss floppy could take 80, 100, even 200 or 


er 






more diskettes and several hours. 





Colorado Memory Systems has a better way. 
Colorado Tape Backup. Your data is 
your most valuable asset. Independent 
studies show that recovering lost data can 
take as long as 42 days, costing as much as 
$98,000*. And only 6% of businesses 
survive more than two years after major 
data loss. @ Colorado tape backup is 
the easiest and most reliable way to 
protect your data. With dozens of awards 
and more recommendations by users, 
resellers, and editors than all other backup 
systems combined, nothing else stacks up to 
Colorado. @ Explore Colorado Tape 
Backup Solutions today. Visit your 
dealer or call 1-800-451-0897, extension 
722 for details. 





Capacities from 120 MB to 4 GB” 





LO * Source: IDC. ** Capacity using data compression. © 1993 Colorado Memory Systems, Inc. All rights reserved. 
ORY SYSTEMS Inc. Colorado and Jumbo are trademarks of Colorado Memory Systems Inc. All other trademarks are property of their respective companies. IMB-PCM090293 
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HANDS-ON REVIEWS OF NEW SHIPPING PRODUCTS 





w@ Easel down the Road 


Compaq Takes the 
Pen Plunge with 


$2,499 Concerto 


BY DON WILLMOTT 


If you’re sure that you'll never 
want to use a pen as a pointing 
device on your notebook PC, 
read no further. Compaq’s new 
Concerto isn’t a halfway, pen- 
optional system; its radical, 
easel-like design is pen-centric 
from top to bottom. 

A guided tour of the Con- 
certo takes a few moments. To 
set it up, you first flip the carry- 
ing handle over to turn it into the 
support that holds the system up. 
Then you push two buttons to let 
the keyboard flop down in front 
of you, revealing the screen 
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beneath. Then, if you’re so in- 
clined, you can detach the key- 
board and move it up to 15 inch- 
es away from the display. Re- 
attaching it is a bit of a challenge; 
you have to coil the keyboard 
cable and hide it away 
just right. 
Above the dis- 

play is a door behind 
which lives the cordless pen. 
The guts of the system are all 
behind the display, with the 
floppy disk drive opening atop 
the display. All ports are hidden 


behind a sliding door on the 
back of the display. 

Tired yet? The theory behind 
the design is that there are so 
many different ways to use the 
Concerto that it’s a no-compro- 
mise system in terms of usability 
as well as power. It’s meant to be 
a pen tablet, a traditional clam- 
shell portable, and a decent 
desktop replacement all at the 














FLIP TOP: 
The Concerto’s 
handle converts into the 
support for the display. 


same time. It’s functional in all 
these ways, but you may want to 
practice setting it up a few times 
in private before you try doing it 
in front of other people. 


POWER SPECS 

The system comes with a 25- or 
33-MHz 486SL processor and 
4MB RAM that can be expand- 
ed to 20MB. When closed, the 
whole thing measures 2 by 12 by 
9 inches (HWD). 

The Concerto weighs in ata 
slightly heavy 6.8 pounds with 
the keyboard and 5.2 pounds 
without it (its travel weight with 
the 5.25- by 3.25-inch AC adapt- 
er and power cords is 7.9 
pounds). 

The 25-MHz model comes 
with either a 120MB or 250MB 
hard disk; the 33-MHz version 
comes with the 250MB disk 
(Compaq is unspecific about 

Continues on page 38 





@ Utilities for DOS Die-Hards 
PC Tools Has New Crash 


Recovery Features 


BY EDWARD MENDELSON 


Version 9 of PC Tools Pro for 
DOS adds to the file manage- 
ment, safety, and recovery 
utilities that have always been 
the strongest features of 
Central Point Software’s 
$179.95 utility collection. No 
other utility package offers as 
many tools for maintaining 
your system and salvaging it 
when it fails. 

But, unlike earlier versions of 
the package, the new one is no 
longer cluttered with miscella- 
neous notepads, keyboard 
macros, and fax software that 
swelled the feature list on the 
box but didn’t help you maintain 
your system. 


=) eit ele LI 
Cy Ce Cs Cor oy Ey ow ye 


fl diskfix exe 
“xe F] dn exe Fj 


e Fl dprotect exe [] filef ix 


xe F] edisk 


3 cpewurld fli Fj fdcid 
Fj cptask com fj ff 
4 Selected = 


exe F] kill 





La norton4 
outside 
ae pool N 
Nites Free t4) 
Misc es a 
n 


DRAG AND DROP: PC Tools ls you wave files 


on an icon for processing. 





In addition to improved 
DOS-based backup, disk-repair, 
and antivirus utilities, PC Tools 
now comes with a memory- 
resident program that saves 
everything in your computer’s 
RAM at specified intervals and 
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lets youreturn to the program 
and files you were using before a 
system crash. It also includes the 
best suite of hardware diagnos- 
tics available outside standalone 
system- ome packages. 

PC Tools Pro 
retains its familiar 
disk cache, de- 
fragmenter, direc- 
tory management 
utilities, and the 
PC Shell file man- 
ager and program 
launcher, now re- 
named PC Tools 
Desktop, but it 
leaves out the 
ineffective cal- 
culators, commu- 
nication, and remote-control 
programs in earlier versions. If 
you upgrade from an earlier 
version (for $49.95), the install 
program leaves these older utili- 
ties on your disk. But if you 

Continues on page 40 
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Compaq Concerto 


CONTINUED FROM PAGE 37 


pricing of the higher-end mod- 
els); and this is the first Compaq 
notebook to include PCMCIA 
slots, in this case two Type II 
(that can be used as one Type 
III). That’s where your modem 
or network interface card goes. 

Also included is a 3-year war- 
ranty and a carrying case. 


POWER MANAGEMENT 
An “instant on” feature lets you 
go into standby mode for up toa 
week, and the nickel hydride 
battery ensures decent battery 
life. In PC Labs’ testing, the sys- 
tem lasted an impressive 6 hours 
41 minutes with all power- 
management features turned on. 
Interestingly, you control power 
management, as well as screen 
brightness and contrast, with lit- 
tle buttons next to the display 
that you poke with the pen. 
When the keyboard is at- 
tached to the display, it sits ata 
comfortable 10-degree slant that 
makes typing on the big, un- 
cramped keyboard a pleasure. 
When detached from the dis- 
play, the keyboard can still sit 
up, thanks to a door on the back 
that pivots around to prop it up. 
But is the Concerto portable 
enough? At times, the setup can 
seem very large. When we set 
the system up and angled the 
screen for the best possible view- 
ing, the Concerto was 15 inches 


Pome Be EE 


Compaq 
Concerto 4/33 
Compaq Computer Corp., 
P.O. Box 692000, 
Houston, TX 77269; 
800-345-1518, 713-370-0670 







List price: with 25-MHz processor and 
120MB hard disk, $2,499. 

In short: The Concerto’s radical design 
dictates that you use a penas a pointing 
device, at least some of the time. That 
issue aside, the system is powerful and 
fairly priced. 
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from front to back, which 
may make you wonder how 
you would use it in the crowd- 
ed coach section of an air- 
plane. The answer is: with the 
front of the keyboard hanging 
off the tray table and your 
elbows potentially jammed 
into your seat back. 

Compaq wants to pro- 
mote the power of the pen, so 
along with including Win- 
dows for Pen Computing, 
Compaq improves the pen 
experience by including two 
software programs: Slate’s 
PenPower for Excel and Ink- 
Ware’s NoteTaker (see First 
Look reviews of these prod- 
ucts on page 39). 

Penphobes will be happy to 
see that along with parallel, ser- 
ial, and external monitor ports, 
Compag has given the Concerto 
a mouse port, too, but no mouse 





PEN-GENTRIG: Leave the keyboard at home 
and use the system as a pen tablet. 





or trackball is included with the 
system. To use a mouse with the 
system extensively would be 
somewhat foolish, given that 
you're paying for the Concerto’s 
pen capabilities. 


There’s also a port 
that connects the Con- 
certo to Compaq’s 
optional FlexConnect 
Convenience port re- 
plicator. 

The Concerto’s 
thought-provoking de- 
sign should make you 
ponder the way you 
compute in the office 
and on the road now, 
and how you expect to 
be doing it in a year or 
two. The trade-off for 
pen-centricity is the 
system’s weight and its 
less than totally conve- 
nient easel design. But 
the detachable keyboard is an 
attractive concept, and if you’re 
ready to take the pen plunge 
(and didn’t rush out to buy a 
NEC UltraLite Versa), this is 
the system to do it with. 





@ illustration 


PainterX2 Adds Layering to 
Leading Paint Program 


BY LUISA SIMONE 


We've come to expect innovative 
technology from Fractal Design 
Corp., the company that brought 
natural media painting tools (like 
oil paints and charcoals) to 
Windows. And so it’s no surprise 
to learn that Fractal Design 
Painter 2.0 now adds the ability 
to layer and manipulate mutiple 
floating selections to its already 
impressive list of features. The 
addition is literally that—a sepa- 
rate $149 program called 
PainterX2 that must be run in 
conjunction with Painter 2.0. 
PainterX2 lets you use the 
standard frisket tools to select 
areas of a picture. But once 
clicked on by the new Floating 
Selection tool, these areas 
become separate objects that 
continue to float even when de- 
selected. You can fesize, re- 
arrange, relayer, and retouch 
objects on an individual basis. 
Only Painter’s native RIFF for- 
mat can preserve floating selec- 
tions. When exporting to other 


standard raster file formats, 
floating selections are un- 
derstandably composited into 
the background layer. 

Palettes make most of X2’s 
functions easy to access. The 
Portfolio palette, for example, lets 
you catalog and retrieve floating 
selections with a 
simple click-and- fF 
drag motion, and 
the Floating Selec- 
tions palette gives 
you control over 
an object’s opacity 
and position in the 
stacking order. 
The other new 
functions—nota- 
bly the ability to 
create painterly 


and transparent LAYERS: The multiple i 
player are all separate objects. 


masks with the 
Generate Mask 
command and the Masking 
brush—are harder to master. 

In addition to floating selec- 
tions, X2 enhances Painter 2.0 
with new color management 
capabilities. Creating Color Sets 
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lets you save and reuse colors 
across documents. Improve- 
ments to the fill options, specifi- 
cally Cartoon Cel, Mask Thres- 
hold, and Lock-Out, let you color 
line drawings more efficiently. 
Once professional illustra- 
tors see the effects possible with 
X2, they will consider this pro- 
gram a bargain at any price. 
e List price: Fractal Design 
Painter X2 for Windows, $149. 
Requires: Fractal Design Painter 
2.0,4MB RAM, 6MB hard disk 


bat 














mages 





space, Microsoft Windows 3.0 
or later. Fractal Design Corp., 
335 Spreckels Dr., Aptos, CA 
95003; 800-297-2665, 408-688- 
8800, fax, 408-688-8836. 
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=& Pen Software 


Note Taker: Computerize 
Your Casual Jottings 


BY DON WILLMOTT 


Pen computers have yet to live 
up to their promise as conve- 
nient replacements for legal 
pads and spiral notebooks, but 
programs like Ink Develop- 
ment’s $195 InkWare Note- 
Taker start to make the elec- 
tronic jotting of notes seem 
feasible. 

The program first came out 
under the PenPoint operating 
system in 1992 (First Looks, 
December 8, 1992). This new 
version runs under Windows for 
Pen Computing, and it’s includ- 
ed with Compaq’s new Concerto 
notebook (see page 37). 

NoteTaker isn’t really meant 
to recognize handwriting and 
convert it into data that’s usable 
in a word processor. Rather, it 


preserves your notes as graphic 
images and stores them away for 
later retrieval. Handwriting 
recognition is available, but you 
only use it for creating keywords 
that you can search for (you can 
also type in text). 

Along with several different 
pen styles, a highlighter (it shows 
up as yellow on a color screen), 
and an eraser, NoteTaker has a 
scissors tool that helps you cut 
and edit your handwritten notes. 


More interesting and very 


useful are the stamps you add to 
your notes and then search for 
later. There are “Urgent,” “To 
Do,” “Reminder,” and “Call” 
stamps, along with a date and 
time stamp. By adding such 
stamps to your notes, you can 
use NoteTaker’s List tool to sort 
through everything you've 


scrawled so that all the pages 
stamped “Urgent” or all the 
notes you took on December 10 
float to the top. According to 
Ink Development, an average 
page of notes is about 6K in size. 

If you don’t like the default 
legal-style pages, you can create 
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SCRIBBLE: Note Taker Heenan paper. 





your own backgrounds, varying 
line width and style, margins, 
and shading. NoteTaker lets you 
import graphics and export note 
pages in a variety of formats, 
including .BMP and TIFF, so if 
you sketch a great idea you can 


work on it further elsewhere. 
The biggest problem with 
NoteTaker (and any pen appli- 
cation) is that you may find that 
your already bad handwriting 
becomes illegible, at least until 
you learn to control the pen and 
its various widths. As for the 
; tap-tap-tapping 
sounds you make 
as you write ona 
pen-based system, 
you'll have to de- 
cide for yourself if 
that’s socially ac- 
ceptable in the 
places where you 
take notes. 
e List price: [nk- 
Ware NoteTaker, 
$195 (included 
with Compaq 
Concerto). 
Requires: 4MB RAM, 5MB hard 
disk space, Windows for Pen 
Computing 3.1. Ink Development 
Corp., 1300 S. El Camino Real, 
#201, San Mateo, CA 94402; 415- 
573-7775, fax, 415-573-5167. 
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m@ Pen Software 


PenPower Brings Pen Control to Windows 


BY DON WILLMOTT 


When you run a Microsoft appli- 
cation like Word for Windows or 
Excel under Windows for Pen 
Computing, the pen in your 
hand is not only a mouse re- 
placement but also a data-entry 
tool and an editor. 

But does Windows for Pens 
provide enough pen functional- 
ity? Slate Corp. says no, and its 
$99 series of PenPower add-ins 
give additional pen power to the 
most popular Microsoft applica- 
tions. You can get PenPower for 
Excel 4.0 and 5.0 now, with ver- 
sions for Word for Windows 6.0 
and PowerPoint 4.0 coming. 

We ran PenPower for Excel 
4.0 (which is included with the 
Compag Concerto) and found 
that with a little practice, you can 
indeed speed up certain parts of 
your spreadsheet work. Picking 
up a pen and putting it back 
down is a highly unnatural act 


for avid mouse users, but it’s 
worth it for spreadsheet annota- 
tions and markups, range selec- 
tion, and quick cell data entry. 

PenPower also lets you map 
commands and formulas to sim- 
ple gestures. If you want to adda 
column of numbers, for exam- 
ple, you can just write an S over 
a cell and circle it. 

The included Formula 


# InkWriter: 


EO Ink Editing 


Slate’s PenPower for Microsoft Word for 
Windows isn’t the only tool for turning hand- 
written notes into surprisingly editable text. If 
you have an EO Personal Communicator or 
another PDA running the PenPoint operating 
system, you can edit your hand-scrawled elec- 
tronic notes with aha! Software Corp.’s $249 
Ink Writer. This innovative program lets you 
rearrange, edit, erase, rescale, highlight, and 


Builder, a small calculatorlike 
window, lets you work on spread- 
sheets when you don’t have a 
keyboard. You tap on numbers 
to enter them as data, use the 
Functions button to scroll 
through a list of Excel functions, 
and use the Operators button to 
build the formula. 

PenPower’s gestures do help 
you hop around your spread- 


sheet with speed, and the pro- 
gram certainly succeeds in its 
goal of bringing more pencen- 
tricity to Excel than Windows 
for Pens can alone. 

e List Price: PenPower for Excel, 
PowerPoint, or Word for Win- 
dows, $99 each (Excel version 
included with Compaq Concer- 
to). Requires: 4MB RAM, Win- 
dows for Pen Computing 3.1. 
Slate Corp., 15035 N. 73rd St., 
Scottsdale, AZ 85260; 800-826- 
8071, 602-443-7322. 
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even search on handwritten (nonrecognized) 
text. Using its “SmartInk” technology, Ink- 
Writer can automatically wrap and rewrap text, 
closing up gaps when you erase a word. It also 
has handwriting recognition that you can acti- 


vate either as you write or after you’ve finished. 
Ink Writer also has a shape recognizer that can 
sharpen the edges of the squares you draw or 
smooth the curves of your circles. You can 
rotate your drawings, fill them in with patterns, 
and annotate them in several fonts. Contact 
aha! Software at 1685 Plymouth St., Mountain 
View, CA 94043; 800-242-7638, 415-988-2080; 
fax, 415-988-2081.—DW 
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PC Tools Pro 


CONTINUED FROM PAGE 37 


never used them before, you 
won’t miss them from the new 
version. 


RECUPERATOR 

The most spectacular addition to 
the package is the Central Point 
Recuperator (CPR), which saves 
everything in your system and 
video memory to disk and 
optionally restores it after a 
crash. CPR can save your DOS 
or Windows system state after 
specified idle intervals or as soon 
as you press a hotkey. 

CPR isn’t designed to be 
used as a quick shutdown and 
resume program like the feature 
built into some laptops or soft- 
ware equivalents—for example, 
Engram’s Stop & Go! or Binar 
Graphics’ Fantastic Recall— 
which all save your system 
when you decide to shut down. 
CPR lets you continue work 
after a Save, SO you can recover 
your system when disaster 
strikes without any warning. 
Before it restores your system to 
an earlier state, it checks the File 
Allocation Table to see if your 
disk structure has changed to 
the point where a restore would 
be ineffective or dangerous, and 
alerts you to the dangers. 

The first version of CPR suf- 
fers from minor glitches, but 
needs only 6K of DOS 
memory and is safe enough to 
make it better than no protec- 
tion at all when you use software 
that crashes often. On one test 
system with a bus mouse, the 
mouse was always unavailable in 
Windows after a recovery, 
although it worked under DOS. 
Closing all files and rebooting 
immediately after recovery 
brought the mouse back to life. 

CPR locked up a computer 
with a caching SCSI controller 
when it first attempted to save 
the system state, but worked 
after fine-tuning the installa- 
tion. It’s wise to try test saves 
from DOS and Windows before 
relying on CPR for emergency 
rescue. 
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for manual file recov- 


First Looks 


PC Tools’ other repair pro- 
grams are enhanced for speed 
and compatibility. DiskFix, 
Central Point’s counterpart to 
the Norton Disk Doctor, now 
works effectively with both 
Double Space- and Stacker- 
compressed drives. The defrag- 
menter now defragments files on 
compressed drives (DOS’s 
DBLSPACE/DEFRAG com- 
mand does not) as well as on 
normal drives. The FileFix pro- 
gram now repairs WordPerfect 
6.0 files along with other stan- 
dard formats. 7 

The Disk Edi- 
tor remains a 
powerful tool for 
experts who need 
to repair or alter 
directories, file 
allocation tables, 
and other deep 
structures of their 
disks. All the PC 
Tools disk utili- 
ties, like those 
in The Norton 
Utilities, now work with the 
largest available drives. A new 
feature lets DiskFix and the de- 
fragmenter send messages to 
the network administrator when 
the programs detect a major 
étror, 

The undelete program is a 
more advanced version of the 
undelete that comes 
with MS-DOS 6.0, 
complete with a full- 
screen option and tools 


ery. It’s aclose match 
for the undelete in The 
Norton Utilities. 
Unlike Norton’s se- 
parate system reporting 
and hardware testing 
programs, PC Tools’ 
system information is 
an integrated testing 
and reporting utility 
that can rival stand- 
alone DOS-based diag- 
nostic packages like The 
RenaSonce Group’s 
InfoSpotter or Dari- 
ana’s System Sleuth 
Professional. It tests 
low-level motherboard 
functions and includes 


5 
US 


From December 6 
through December 
10, you can go on- 
line to download a 
demo of PC Tools 
Pro or to discuss 
the program with 
Edward Mendel- 
son and Central 
Point product 
manager Tom Dar- 
nall and develop- 
ment manager 
Ken Whittington. 
Type GO EXEC 
from any Compu- 
Serve prompt. 





complex RAM tests found in 
few standalone programs. 

However, unlike the best sep- 
arate packages, it doesn’t give 
accurate reports on hardware 
interrupts and won’t even try to 
list port addresses used in your 
system, so you can’t rely on it to 
warn you about conflicts that 
might occur when installing add- 
in boards. 

Central Point Backup, al- 
ready one of the best available, 
looks almost identical to earlier 
versions, but uses a more logical 
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RESCUE: The CPR program restores the state 
of your system after a crash. 





file selection and is notably 
faster when used with SCSI tape 
drives. It still lacks command- 
line restores. | 


TASK-SWITCHER 

The small, elegant task-switch- 
er introduced in the last version 
now lets you specify a task that 
the system will switch 
to after a specified peri- 
od of idle time, and it 
remembers the list of 
tasks from a previous 
session for instant load- 
ing. It lacks a clipboard 
for transferring data 
between tasks, and we 
experienced occasional 
lockups when un- 
loading it from memo- 
ry, but it’s still the best 
small-scale program of 
its kind. 

PC Tools’ RAM- 
boost helps optimize 
other memory man- 
agers like QEMM or 
the built-in manager in 
DOS 6, but doesn’t 
manage memory by 
itself. Unlike Mem- 
Maker and some other 





memory management pro- 
grams, it detects changes in 
CONFIG.SYS or AUTOEX- 
EC.BAT and reoptimizes your 
system the first time you reboot 
after you have changed the con- 
figuration. 

In testing, it locked a test 
machine until QEMM’s DOS- 
Up feature was removed, and 
until we edited RAMboost’s 
configuration file, using com- 
mands that were documented 
only in a text file, it silently 
removed a crucial line from 
AUTOEXEC. BAT; 


DRAG AND DROP 

The PC Tools Desktop file man- 
ager and application launcher 
allows drag-and-drop from the 
file and directory lists to a limit- 
ed number of applications, 
notably Central Point Backup. 
You can customize the menus to 
include programs on drop-down 
menus or on a separate applica- 
tion menu. As in The Norton 
Commander, an optional DOS- 
like command line lets you run 
programs that aren’t on the 
menu. 

PC Tools Pro suffers from 
minor glitches, like a command- 
line CHKDSK-style FILECHK 
utility that gives different disk- 
fragmentation reports from the 
defragmenter itself. But overall, 
this is a mature and solid prod- 
uct, with innovative features 
that can’t be matched by other 
utility packages. 

Symantec’s The Norton 

Utilities remains the premier set 
of DOS-based disk utilities, but 
PC Tools Pro defends your data 
with a number of new weapons 
that Symantec doesn’t offer in 
its package, and comes in the 
same box with backup and anti- 
virus programs that Symantec 
sells separately. 
e List price: PC Tools Pro 9.0 for 
DOS, $179.95; upgrade, $49.95. 
Requires: 640K RAM, up toSMB 
hard disk space, DOS 3.31 or 
later. Central Point Software, 
15220 N.W. Greenbrier Pkwy., 
#150, Beaverton, OR 97006; 800- 
964-6896, 503-690-80901; fax, 
503-690-5187. 
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You too can build 
your own alternative 


to Fax and Find. 











Sure, as long as you don't mind pedaling all day. But Personal PageKeeper, in one easy-to-use solution. 
for those who want to solve their fax, paper document, — So now you can not only manage your faxes, but also 
sexy and electronic file management automatically index, organize, and retrieve information 
; FAX 7 problems in real time without from anal documents and other files on your hard 
Find breaking a sweat, there's Fax and drive. Anything else is just spinning your wheels. 
se Find,’ from Caere. Call us today at 1-800-535-SCAN for the name 
—_ Fax and Find integrates the of your nearest Caere dealer or for more information 


best-selling Windows” fax software, WinFax PRO,” about Fax and Find. 


with the leading document management program, 


Ca 


For Your Information. 





Caere is a registered trademark of Caere Corporation. Caere logo, Personal PageKeeper, and Fax and Find are trademarks of 
Caere Corporation. WinFax PRO is a trademark of Delrina (Canada) Corporation. Windows is a trademark of Microsoft Corporation. 
©1993 Caere Corporation. All rights reserved. 


CIRCLE 292 ON READER SERVICE CARD 





First Looks 





=m Notebook PCs 


Gateway'’s ColorBook and 
HandBook: Two for the Road 


BY BRAD GRIMES 


When you buy a PC from Gate- 


way 2000, you expect quality ata 
reasonable price. But no expec- 
tations can prepare you for the 
company’s newest 486-based 
notebooks and subnotebooks. 
Besides being as portable and 
full-featured as other notebook 
PCs, they have quality displays 
that you’d probably be willing to 
pay more for if you were buying 
from other vendors. When it 
comes to actual video perfor- 
mance, however, you’re closer 
to getting what you pay for. 


COLOR AT THE RIGHT PRICE 

Before the arrival of Gateway’s 
newest 5.7-pound ColorBooks, 
you had to put up with washed- 
out color if you wanted a color 
notebook for under $2,000. The 
$1,995 ColorBook 486SX-25’s 
9.4-inch dual-scan color display 
is so good that you might think 
you accidentally got an active- 
matrix display. One drawback of 
the system, though, is the 830MB 
hard disk that comes standard 
with the $1,995 model—it really 
isn’t large enough to support a 
complete Windows environ- 
ment. The $2,395 ColorBook 
486SX-33 and the $2,695 Color- 
Book 486DX-33 both come with 
170MB hard disks and still rep- 
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resent quality color at an afford- 
able price. In every model, the 
IDE hard disk is removable, so 
upgrading the 486SX-25, or 
Swapping drives in all three 
models, is easy. Drives, however, 
are not hot-swappable, so you 
must turn off your system to 
change hard disks. 







a lot going for it. The 7.9-inch 
backlit LCD screen is excep- 
tional for a system of the 2.9- 
pound HandBook’s size and 
price point. It’s also equipped 
with an 80MB hard disk, a 9-pin 
serial port with a cable for con- 
necting serial devices, and a 
Type II PCMCIA slot. A 40- 
MHz 486DX2-based HandBook 
comes equipped with a 130MB 





A NEW PAIR OF GATEWAYS: 


The ColorBook 4868S X-25 and its mini 
companion, the HandBook 4868S X-25. 


The ColorBook comes with a 
miniature trackball that slides 
out from underneath the front of 
the keyboard. For such a small 
device, it gives you exceptional 
control over the cursor, but it 
requires manual dexterity. 
There are also two Type II 
PCMCIA slots for connecting 
peripherals, and a memory mod- 
ule compartment for upgrading 
the standard 4MB of RAM. 

The $1,495 HandBook 
486SX-25 is a subnotebook with 


hard disk and costs $1,995. 

The HandBook’s built-in 
pointing device, known as EZ 
Point, resembles the Track Point 
II of an IBM ThinkPad but is 
placed in the upper right-hand 
corner of the keyboard. Since 
the mouse buttons are on the 
front of the HandBook, the EZ 
Point system is actually quite 
useful because the HandBook’s 
small size makes it possible to 
control EZ Point and its buttons 
with one hand. Like all subnote- 
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books, the HandBook suffers 
from keyboard cramping, but 
not so much that it’s unusable. It 
is full-featured and has a key 
travel distance that provides 
good response. 

An external floppy disk drive 
connects through a miniature 
parallel port. (An adapter is 
included for connecting to regu- 
lar-size parallel devices.) Oddly 
enough, the AC adapter for the 
small 1.6- by 9.75- by 5.9-inch 
(HWD) HandBook is signifi- 
cantly larger than ColorBook’s. 
Total travel weight is about 4.75 
pounds, but you’ll wish the AC 
adapter weren’t so bulky. 


SUSPEND AND RESUME 

Both the ColorBook and the 
HandBook come with a suspend 
and resunie button, but no sepa- 
rate on/off switch. In the case of 
the ColorBook, you can pro- 
gram the button to operate as an 
on/off switch. The HandBook, 
however, doesn’t have this pro- 
grammable feature—the button 
is always a suspend and resume 
button. If you need to reboot the 
HandBook you'll have to hit 
Ctrl-Alt-Del, and if you want to 
completely shut it down, you 
have to remove the battery. 

On the PC Labs benchmark 
tests, both machines performed 
well on the processor and disk 
tests but neither turned in good 
video or Graphics Winmark 
scores. Thanks in part to its hard 
disk, the ColorBook scored well 
on the Winstone test suite of 
Windows applications. All the 
new Gateway notebooks use 
Intel processors with power 
management features built in, 
resulting in better-than-average 
battery rundown scores. 

e List price: Gateway 2000 Color- 
Book 486SX-25, with 4MB of 
RAM, 80MB hard disk, MS- 
DOS 6.0, Microsoft Windows 
3.1, $1,995; Gateway 2000 Hana- 
Book 486SX-25, with 4MB of 
RAM, 80MB hard disk, MS- 
DOS 6.0, Microsoft Windows 
3.1, $1,495. Gateway 2000 Inc., 
610 Gateway Dr., North Sioux 
City, SD 57049; 800-846-2000, 
605-232-2000; fax, 605-232-2023. 
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We've Already Reached Our Goal Of One Million Free Copies 





But Now We're Extending Our Offer While Supplies Last! 
Call Right Now! Operators Are Standing By: 1-800-FREE-MONEY. 


Introducing The Easiest, 
Quickest And Smartest Personal 
Finance Software In The World. 


Is your spending out of control? With 
Kiplinger's CA-Simply Money, you can get 
off the financial rollercoaster and on the 
path to financial freedom. Write checks 
with a click of the mouse. Balance your 
checkbook. Create a monthly budget and 
control your expenses. What used to take 
hours now takes just minutes. 

It’s that quick andeasy. And 
208 it’s just plain smart. Kiplinger's 
Michosort CA-Simply Money puts you in to- 
Compampie tal control of all your finances so 
you can make smarter decisions. 





“Kiplinger's 
CA-Simply Money 
makes everything 
simple and 
easy. For the 
very first 
time, Im 
in total 
control of 
allofmy 
Jinances.” 

















A Personal Financial Advisor 
Filled With Expert Advice 
From Kiplinger. 


For more than 70 years, Kiplinger has been 
the first name in personal finance. Now 
their expert financial and tax advice will be 
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right at your New Kiplinger's 
fingertips. CA-Simply Money Covers 
To prove Simply Everything: 
how simple and |. Kiplinger's Financial 
easy Kiplinger's | Advisor 
CA-Simply * Checking and Savings 
Money is, ‘ pial Tracking 
peer ae * Tax Reports 
Wee . Rnsinatie Budgeting 
ay millions ¢ Computerized Check — 
of copies for Writing 
FREE. * Credit Cards 
That's « IRAs/401(k)s 
right. You ' co Update 
can get this * Financial Calculators 


$69.99 product 
FREE. 

But you have to act fast. Pick up the 
phone right now and order your FREE copy 
of Kiplinger's CA-Simply Money today. 


¢ Memorized Transactions 


For A FREE Copy Of 
Kiplinger's CA-Simply Money 


Call: 1-800-FREE-MONEY 
Dept. J1402. 





GOMPUTER 
SSOCIATES 


Software superior by design. 
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Kiplinger's CA-Simply Money 


“There is a nonrefundable $6.95 shipping and handling charge. Have your credit card ready: Visa, Mastercard, AmEx, Discover accepted. One copy per 
household. Only available in the US. IBM PC or PC compatible with Windows 3.1 and minimum 2Mb RAM required. This offer is subject to availability. 
Computer Associates reserves the right to end the offer at any time. © Computer Associates International, Inc., Islandia, NY 11788-7000. Kiplinger's is 
atrademark of The Kiplinger Washington Editors, Inc. All product names referenced herein are trademarks of their respective companies. 








= PCs 


Inmac's New $2,500 Insigni 


First Looks 


PC Is Built by IBM 


BY BRUCE BROWN 


Inmac Corp.’s newly imple- 
mented arrangement with IBM 
gives mail-order customers the 
chance to buy top-level manu- 
factured PCs at mid-level prices. 
IBM’s Austin Industrial Busi- 
ness Center builds the Insignia 
PCs based on design specifica- 
tions from Inmac, while Inmac is 
responsible for product sales, 
service, and support. The deal 
helps to lessen the concern some 
buyers may have about the qual- 
ity they’ll get if they purchase a 
computer via mail order. 

There are currently four In- 
signia systems, all of which come 
standard with a four-drive-bay, 
low-profile case, 4MB RAM, a 
3.5-inch, 1.44MB floppy disk 
drive, 145-watt power supply, 
integrated graphics video accel- 
erator circuitry, a 14-inch, 1,024 
by 768 noninterlaced monitor, a 
mouse, MS-DOS 6.0, Windows 
3.1, QAPlus, and Lotus Or- 
ganizer. All but the 450SL are 
upgradable to Pentium-level 
CPUs using a ZIF socket. 


STARTING AT $1,299 
The least powerful Insignia sys- 
tem is the $1,299 450SL, with an 
IBM 50-MHz 486SLC2 CPU 
and a 120MB hard disk. The 
other three models all come with 
Intel CPUs and 170MB 
hard disks, including the 
433P ($1,749 with a 33- 
MHz 486DX CPU), the 
A4S50P ($2,099 with a 50- 
MHz 486DX2), and the 
tested 66-MHz, 486D X2- 
powered 466P which 
starts at $2,199. The 
$2,488 Insignia Profes- 
sional test system witha 
256K external RAM 
cache was upgraded to 
8MB RAM. 

In addition to the 
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BM ValuePoint (DX2/66) 


standard units, Inmac sells cus- 
tomer-specified configuration 
PCs with their Built to Order 
system. When you order a com- 
puter with upgrade options, 
Inmac passes the order on to the 
IBM plant, which assembles the 
hardware, installs all standard 
and any optional soft- : 
ware, tests the system, 
and ships it directly to 
you. 

In addition to dif- 
ferent processor levels, 
customer upgrade op- 
tions include RAM 
(up to 64MB on all 
units except the 450SL, 
which is limited to 
32MB), hard disks up 
to 540MB, different 
floppy disk drive con- 
figurations, a faster 
video card, larger 
monitor, network ad- 
apters, fax/modems, 
multimedia compo- 
nents, and a selection 
of major software application 
and utility packages. 


PERFORMANCE LEVELS 
Assuming the tested model is 
indicative of the other level 
Inmac machines, the Insignias 
will be overall average perform- 
ers, based on PC Magazine Labs 
benchmark testing. The Insignia 
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466P review unit had faster- 
than-average processor and 


-_DOSmark scores but somewhat 


below-average WinMark and 
Winstone scores. 

Looking inside the Insignia’s 
4.5- by 16.5- by 17.4-inch 
(HWD) case, you'll find an 


486DX/2 
66MHz 


_ 





INSIGNIA PROFESSIONAL: Four models. 





IBM-labeled motherboard with 
a ZIF processor socket, four 
SIMM memory sockets, and five 
16-bit ISA expansion card slots 
(two for half-length and three 
for full-length cards). With all 
standard peripheral interfaces 
integrated on the motherboard, 
all expansion slots are empty in 


the standard stb clan 
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The Cirrus _ 


stthe Inmac 


Winstone 


None of the Insignia’s 
expansion slots has local bus 
extensions, but the on-board ° 
video circuitry is Cirrus Logic’s _ 
SVGA Local Bus version, 
including a CL GD5428 
Windows Accelerator, 1MB 
DRAM, 640-by-480 True Color | 
with 16.8 million colors, anda 
maximum resolution of 1,280 by 
1,024. 

Consistent with the overall 
design of this machine, Cirrus 
Logic’s video yields a good 
price/performance ratio: It’s not 
super fast, but you don’t have to 
pay a lot for it. The Insignia 
monitor, made by CTX, has a 
maximum resolution of 1,024 by 
768 at 60 Hz, so you'll probably 
run it at 800 by 600 resolution, 
more fitting for a 14-inch moni- 
tor and flicker free with its high- 
er 70-Hz vertical refresh rate. 


FULL SUPPORT 
Inmac’s service and support pro- 
gram for the Insignia PC series 
includes a one-year parts and 
labor warranty with next-day 
on-site service, 24-hour toll-free 
telephone and fax technical sup- 
port forever, and a 30-day 
money-back guarantee. On-site 
service is also provided by 
Inmac’s own service teams. 
While not a screamingly fast 
system, the Insignia is a fine, 
fairly standard machine. By 
taking advantage of IBM’s 
manufacturing assembly and 
testing expertise, Inmac can 
concentrate on what it does 
best: sell and support. The 
arrangement between the com- 
panies looks like a good blend 


of quality and price. 


e List price: /nmac Insig- 
nia Professional 466P, 
with SMB RAM, 256K 
external RAM _ cache, 
170MB hard disk drive, 
MS-DOS 6.0, Microsoft 
Windows 3.1, Diagsoft 









Graphics QA Plus, Lotus Organizer, 
hae WinMark © $2,488. Inmac Corp., 2465 
a Augustine Drive, P.O. 
a“ fF Ff 46.5, — Box 68031, Santa Clara, 
28.1 : 
See 6224; 408-727-1970; fax, 
ee. 800-547-5444. 
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The best reasons in the world to 
choose Primavera software. 


Melbourne Cricket 
Ground, Australia 


The new 47,000 seat Great 
Southern Stand replaces the 
smaller original built in 1937. 
Finest Hour® helped schedule 
and coordinate the project’s 
extensive concrete work. 


peo U.S. Embassy, Bolivia 


Primavera software is being 
used to control the construction 
of the new $30 million U.S. 
Embassy in La Paz. 


i of Remote Sensing 
‘8 Satellite, Canada 


RADARSAT is a low orbit satel- 
lite that will take radar images 
of the earth. The engineering, 
design and manufacturing 
stages for this $300 million 
project are being scheduled 
using Primavera Project 
Planner® (P3°). 


~~ The Autobahn, Germany 


P3 will be used to rebuild the 
Autobahn in what was formerly 


East Germany. Both contrac- 
tors and subcontractors are 
standardizing on Primavera for 
this project. 


<q New Hong Kong Airport, 
Hong Kong 

This $20 billion airport con- 
struction project also includes 
the construction of highways, 
an airport rail system, a sus- 
pension bridge and a cable 
stay bridge. Projected comple- 
tion is June 1997. 


= Kuala Lumpur Tower, 
Malaysia 

This $100 million, 420-meter 
tower will be the third tallest 
communication tower in the 
world. Estimated completion 
date is 1996. 


ae The Georgia Dome, USA 


The new $210 million structure 
features the world’s largest 
cable-supported dome. P3 and 
Expedition® were used for 
scheduling and control. 


Think about project management, and one 
name comes to mind. Primavera. 

It’s the software that people who run projects 
have come to rely on. 

Call 1-800-423-0245 for a Free Preview Disk 
that shows what Primavera Project Planner 
can do for your projects. Or ask for a personal 
demonstration of Primavera capabilities in 
scheduling, resource management, cost 
control, performance measurement, contract 
control, communication and risk analysis. 

We've got all the software you need to put 
your project on the map. 


oS PRIMAVERA 


How the world says 
project management 


Two Bala Plaza ¢ Bala Cynwyd, PA 19004 ¢ USA 
(215) 667-8600 © FAX: (215) 667-7894 


International Business Park ¢ Europe Building 
F-74166 Archamps e France ¢ 33-50.31.57.80 
FAX: 33-50.31.57.85 
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No Big Surprises in Toshiba’s 


First Subnotebook 


BY DON WILLMOTT 


Toshiba, long a leader in note- 


book PC technology, has finally 
entered the subnotebook mar- 
ket. But rather than break new 
ground in the way that Hewlett- 
Packard’s OmniBook did, the 
$2,599 Toshiba Portege T3400 is 
a surprisingly conservative sys- 
tem, designed to have the broad- 
est possible appeal. 

That’s not to say it’s bad. On 
the contrary, the late prototype 
model we previewed is a real 
traveler’s friend, weighing just 
4.1 pounds in its 8.4-inch mono- 
chrome display version (4.4 
pounds with a bright, 7.8-inch 
active-matrix color screen that 
raises the price to $3,999) and 
measuring 1.7 by 9.9 by 7.9 inch- 
es (HWD). 


The Portege is built 
around a 33-MHz SL- 
enhanced 486SX processor, 
with power-saving features 
to help out battery life. The 
system includes 4MB of 
RAM expandable to 20MB, 
a 120MB hard disk, an 
external floppy disk drive 
(if you don’t need it, you 
don’t have to travel with it), 
and one Type IT PCMCIA 
slot. 

One of the first things that 
catches your eye on the Portege 
is the IBM ThinkPad-like point- 
ing device, here called Accu- 
Point, lodged in the center of the 
keyboard between the G and H 
keys. Its buttons sit in front of 
the keyboard. If you like the 
ThinkPad’s TrackPoint, you’ll 
like AccuPoint, too. If you don’t, 


you can always plug in a mouse. 
The keyboard itself is quite com- 
fortable; Toshiba has done a 
good job of avoiding the kind of 





TRAVELER: Weighs in at 4.1 pounds. 





excessive key crowding that so 
many subnotebooks suffer from. 

Video performance should 
be helped by Toshiba’s inclusion 
of a VL local-bus graphics a- 
dapter. The Portege is also the 
first Toshiba portable to come 
with videocamera-like lithium- 
ion battery technology. Because 
the unit we saw was a prototype, 


we didn’t test for battery run- 
down, but Toshiba claims you 
will get 3 hours of use with the 
color screen and 4 hours with the 
monochrome display. 

Along with DOS and Win- 
dows, the Portege also comes 
with Traveling Software’s 
CommWorks, a five-in-one 
communications utility. The sys- 
tem has a 3-year warranty. 

If the Toshiba Portege lives 

up to its battery life claims, it’s 
destined to be a hot seller, 
despite the slightly intimidating 
price tag. This notebook sets out 
to prove that these days, you can 
get a lot of work done with just 4 
pounds of computing power in 
front of you. 
e List price: Toshiba Portege 
T3400 with 4MB RAM, 120MB 
hard disk, and monochrome 
screen, $2,599; with active-matrix 
color screen, $3,999. Toshiba 
America Information Systems 
Inc., P.O. Box 19724, Irvine, CA 
92713; 800-334-3445, 714-583- 
3000. 
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& Windows Utilities 


SmartSync: Easy File Coordination 


BY STAN MIASTKOWSKI 


These days, many of us find our- 
selves working on an office PC, 
onahome system,andon gp 
a portable computer 
while traveling. Nomadic 
Systems’ SmartSync takes 
the hassle out of coordi- 
nating multiple copies of 
files, making sure that 
youre using the most cur- 
rent version, no matter 
where you’re working. 
This $169.95 Windows 
utility takes a big chunk 
of system resources but 
makes up for it with ver- 
satility and data security. 
At first glance, Smart- 
Sync looks a lot like a file trans- 
fer utility. Indeed, SmartSync 
does let you hook up two sys- 
tems, search among directories, 
and transfer files between them. 
But there’s much more. Smart- 
Sync isn’t really designed for 
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keeping entire computers syn- 
chronized. During setup, you 
specify one or more directories 
that you want to keep synchro- 


MULTI SYNC: Automatically update like- 
named files on multiple PCs. 





nized (a directory dedicated to 
a specific project, for example). 

SmartSyne lets you use 
direct (serial or parallel) con- 
nections, modems, or even flop- 
py disks to keep your files syn- 
chronized on multiple systems. 





Instead of just keeping track of 
the times and dates of like- 
named files on different systems, 
SmartSync Keeps track of incre- 
mental file changes. Be- 
cause the product just 
transfers changes, it saves 
time. In order to do this, 
though, SmartSync needs 
to be running in the back- 
ground whenever you’re 
using systems that you 
want to synchronize. This 
requires running Wind- 
ows 386 Enhanced mode, 
and it can affect perfor- 
mance. 

Syncing two systems 
is a simple matter of 
clicking on anicon. You 
can perform the synchroniza- 
tion immediately or schedule 
regular connections. Cables 
aren’t included, but you can 
order them directly from No- 
madic Systems. Creating sync 
floppies is handy, especially for 





syncing files between home and 
office PCs. But SmartSync real- 
ly shines at modem transfers, 
both with standard and cellular 
connections. If the connection 
breaks, SmartSync picks up 
again where it left off as soon as 
you reconnect. 

SmartSync has numerous 
safeguards, including optional 
passwords. If you decide that 
you’d rather work with the prior 
version of a file you’ve synchro- 
nized, there’s a single-level 
undo that will take you back. 
And SmartSync’s especially 
clever if you try to synchronize 
files that have been changed on 
both PCs. A flashing exclama- 
tion point indicates a file con- 
flict, and you're given the choice 
of aborting, overwriting one of 
the files, or saving both copies. 
e List price: SmartSync, $169.95. 
Requires: 4MB RAM, 4MB 
hard disk space, Microsoft Win- 
dows 3.1. Nomadic Systems Inc., 
650 Castro St., #410, Mountain 
View, CA 94041; 415-335-4310; 
fax, 415-968-8300. 
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& Graphics 


Visio Upgrade Has an 
OLE 2.0 Connection 





BY LUISA SIMONE 





Last year, Visio helped to define 
a new class of graphics software: 
diagrammatic drawing pro- 
grams. Visio’s drag-and-drop 
stencils allow nonartists to cre- 
ate things like flowcharts, net- 
work schematics, and business 
forms. Version 2.0 of this $299 
program proves that Shapeware 
Corp. still has its finger on the 
pulse of the average business 
user. Instead of adding new 
drawing tools, Visio 2.0 concen- 
trates on the related issues of 
integration and efficiency. 

The big news here is Visio’s 
support of OLE 2.0. Visio can 
function as an OLE client, but its 
real power is in its role as a serv- 
er that can handle both in-place 
editing and drag-and-drop doc- 
ument creation across applica- 
tions. In-place editing seamless- 
ly integrates Visio with other 
programs because it allows Vis- 
10’s own menus and toolbars to 
temporarily replace the controls 
of the client application. During 
our testing, we successfully used 
in-place editing with Microsoft 
Publisher, an entry-level desk- 
top publishing program. 

But be warned: Visio’s ad- 
vanced OLE functions will only 
work with those programs that 
fully support Version 2.0 of 
OLE, and at this moment partial 
implementations are the rule 
rather than the exception. Until 
OLE 2.0-compliant products 
are available, much of Visio’s 
functionality will be a promise 
rather than a reality. 

Surprisingly, there is only 
one new drawing function in 
Visio 2.0: a distribute command 
that lets you position objects 
equidistant from one another. 
But using the original drawing 
tools is easier than ever thanks 
to improvements in the pro- 
gram’s interface. For example, 
right-clicking an object now 
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brings up a con- 
text-sensitive 
menu. And fre- 
quently used com- 
mands such as 
arrow endings and 
drop shadows can 
now be accessed 
from the toolbar. 
Behind every object in a 
Visio drawing is a spreadsheet 





called a ShapeSheet that controls 
the object’s behavior as well as its 
appearance. New ShapeSheet 


functions add special control 
points to Visio objects that, in 
turn, let you drag out smart con- | 
nectors from existing elements or | 
reshape an object in specific 
ways. For example, a clock 
drawn with Visio can be reset by 
dragging control points for the 
hour and minute hands. 

e List price: Visio 2.0, $299 ($129 
through December); upgrade, 
$79. Requires: 4MB RAM, 5MB 
hard disk space, Microsoft 
Windows 3.1. Shapeware Corp., 
1601 Fifth Ave., #800, Seattle, 
WA 98101; 800-446-3335, 206- 
521-4500; fax, 206-521-4500. 
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i Data Compression 


DoubleTools Augments 
DOS 6's DoubleSpace 





BY SHERYL CANTER 


Addstor’s DoubleTools for 
DoubleSpace is a set of user- 
friendly utilities for users of 
DOS 6’s DoubleSpace. Priced at 
$99.95, DoubleTools relieves 
compression anxiety through its 
graphical, menu-driven interface 
and extensive on-line help. 
There are three major com- 
ponents: Compression Central, 
File Director, and the DOS- 
based RTOOL (Rescue Tool) 
utility for disaster recovery. 
Compression Central and File 
Director are both Windows apps. 
Compression Central is a 
suite of tools for managing com- 
pressed drives. The Space 
Gauge shows the amount of free 
and used disk space and lets you 
move allocated space between 
compressed and uncompressed 
drives. The Disk Analyzer tells 
you how fragmented your disks 
are, and it displays a scatter plot 
of file size versus compression 
ratio. Highlighting areas of 
interest and clicking with the 
mouse on the File Cabinet will 
display the names of the files 
involved. The Drive Balancer 
brings the estimated compres- 
sion ratio in line with the actual 
compression ratio in order to 
ensure that DOS knows how 








much free space you really have. 

There’s also a group of back- 
ground-loadable utilities. Col- 
lectively referred to as “Silent 
Tools,” they include Check 
Disk, Disk Defragger, and Scan. 

The File Director helps you 
create compressed files on flop- 
py disks. 


DoubleTools Compression Central 





GAUGE: See how much disk space is left. 
SI SE TIED 


DoubleTools installs easily, 
but the dialog box labeled “Re- 
place DoubleSpace Driver” may 
give you pause. It lets Double- 
Tools replace the Microsoft dri- 
ver with its own, giving you 
access to some enhanced fea- 
tures. The Addstor driver is 
more easily loaded high because 
it’s broken into pieces. It also 
allows you to automount remov- 
able media, such as compressed 
floppy disks, and is required for 


using Silent Tools. 

There are problems with the 
driver, however. If you load it 
high (the default), and defrag- 
ment your hard disk, your sys- 
tem will crash. To avoid this, you 
must prevent the driver from 
loading high by creating a file on 
your host’ drive called 
ADDSTOR.INI. It should con- 
tain just one line: NOUMB. 

Another problem crops up if 
you use a RAM drive along with 
the Addstor driver. A ghost 
drive appears after what should 
be your last drive. 
If you attempt to 
write to it, say 
good-bye to your 
hard disk. Add- 
stor is trying to 
identify the cause 
of the ghost dri- 
ves. 

DoubleTools 

is not without its 
problems, but the 
difficulties are eas- 
ily avoided. And 
you don’t need the 
Addstor driver to take advantage 
of the graphical disk manage- 
ment tools. 
e List price: DoubleTools for 
DoubleSpace, Version 1.01, 
$99.95. Requires: 2MB RAM, 
2.5MB hard disk space, MS- 
DOS 6.0 or higher, Microsoft 
Windows 3.1. Addstor Inc., 1040 
Marsh Rd., Menlo Park, CA 
94025; 800-732-3133, 415-688- 
0470; fax, 415-688-0466. 
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New Paradox makes your 
on the data superhi 


There’s lots and lots 
of data out there. The 
trouble is, it has to go 
to the right place in 
order to be productive. That’s the 
reason why we developed the new 
Paradox® Workgroup Edition. The 
only database with superior SQL 
connectivity and workgroup infor- 


mation sharing. 


Share data easily with 
any Workgroup 


First we built in support for SQL 
servers* so you can work with infor- 
mation from corporate databases 

as if it were on your desktop. Then 
we added the Workgroup Desktop to 
distribute the data where 
it’s needed. Now anyone 
with a Workgroup Edition 
of Paradox® can exchange — 
data over local and wide 
area networks, or via electronic 
mail.‘ You can establish and modify 
workgroups instantaneously to 
meet the needs of a given project. 


Everything you need ts built right in! 





Best Windows datahase 
for all skill levels 


Of course, no new version of 
Paradox would be complete without 
enhancements to the powerful and 
easy-to-use features that have made 
it the #1-rated Windows database. 
Built-in productivity Experts™ guide 
you at every step, from linking tables 
to building forms and reports. Object 
Inspector™ menus provide instant 
access to capabilities without 
searching through layers of menus. 
Paradox’s ease of use stays with 

you as you move up the power 
curve. Corporate developers find 
that ObjectPAL;” the fully integrated 
programming language, 
lets you create custom 
Windows applications 
that are powerful, 
graphical, and deliver- 
able fast. Plus, 100% 
compatibility with Paradox DOS 
means your existing Paradox data 
will migrate automatically to your 
new Windows application. 








lesk a ramp 
hway 


When it comes to workgroup 









database productivity, nothing gets 
you where you want to go faster or 
easier than the new Paradox 
Workgroup Edition 
from Borland. 

Welcome to life 
in the fast lane. 


= Workgroup Editien 
@ Relational database power made easy 


Limited-time offer! 


490 


oo 


g 95 Upgrade price for Paradox, 
FoxPro, Access, Superbase, and 
149 Approach users. $20 rebate for 
Paradox Windows 1.0 owners. 


Suggested 
retail price for 
new users. 





90-day, money-back guarantee 


See your dealer tolay or call 
1-800-336-6464, ext. 7522 


In Canada, call 1-800-461-3327. 


Borland 


Power made easy ~ 


Copyright © 1993 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. Offer good in the United States and Canada only. All prices in US. 
dollars. Dealer prices may vary. *Including Borland’s InterBase,™ SYBASE/Microsoft SQL, and ORACLE servers. {Novell Message Handling Service (MHS and NGM); MCI Mail; cc:Mail; Windows for 


Workgroups, MS-Mail, and other MAPI-compliant messaging services; Local Ar 


and other peer-to-peer networks. BI 5815 
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ea Network (LAN) systems, such as Novell NetWare, Banyan, IBM® LAN Server, MS-LAN Manager, AT&T StarGROUP, 
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@ Image Editing 


Composer Challenges Artists 
With Incredible Effects 


BY LUISA SIMONE 


When Marcelino de Sautuola 


first discovered the wall paint- 
ings in the caves of Altamira he 
knew he was looking at the 
invention of art by prehistoric 
man. In honor of its namesake, 
Altamira Composer seeks to 
reinvent the art-making process 
for modern-day artists. While 
this $795 image-editing program 
is raster-based, it looks and feels 
very much like an object-orient- 
ed drawing program. 

While other programs have 
grafted object layering onto tra- 
ditional paint functions, Com- 
poser is built entirely around the 
idea of objects. So you can’t sim- 
ply open a file, grab a paint- 


SEE-THROUGH: The two glasses in this Altamira Composer 


a standard magic wand to select 
similar color areas, Composer 
offers the Color Lift tool that lit- 
erally generates a new and sepa- 
rate object based upon similar 
colors in the current image. 


ITS BEST, ITS WORST 

At its best, Altamira’s object 
style lets you create some spec- 
tacular effects. You can layer 
what look like irregularly shaped 
objects and even control the 
transparency of the overlay. 
More impressively, you can map 
one object’s characteristics onto 
another object. For example, 
you can create a gradient fill, 
sculpt a contoured sphere with 
the radial sweep function, and 


then map the intensity values of 


Altamira Composer - JAB p 
uch i Hel 


pronnenes 


Set, copy, oF swap fa 
comer colors: ee 





composition are realistically transparent. 
SSS a a I II 0S PTE EET, 


brush, and start making marks. 
Instead, you must create an 
object, either by importing a pic- 
ture in a standard file format 
(such as .BMP, JPEG, Photo- 
CD, or TIFF) or by creating an 
object from scratch by using one 
of the geometry tools. 

The emphasis on objects— 
rather than on painting—is evi- 
dent at every level. So instead of 
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the sphere onto a separate 
object. The results, which are 
photorealistic three-dimension- 
al shadows and highlights, would 
be difficult to achieve with a con- 
ventional painting program. 

At its worst, however, Alta- 
mira’s object fanaticism make 
some functions awkward to use. 
For example, gradient fills must 
first be created as separate ob- 


jects, rotated manually for direc- 
tional fills, and then specifically 
mapped to the target object as a 
texture. It sounds like extra 
work because it is extra work. 
Once you’ve become accus- 
tomed to treating paintings like 
objects, you’ll find Composer to 
be a truly flexible program. 
Configuration options for many 
of the tools can create wonderful 
painterly effects. For example, 
by choosing different colors and 
line widths for the starting and 
ending positions of an open 


transformations in memory. 
Evidence suggests that pre- 
historic cave paintings were pro- 
duced by specialists—shamans 
and magicians wise to the ways 
of the magic image. Altamira 
Composer is a revolutionary 
program that should be used 
only by professionals who have 
been intiated into the rites of 
advanced image making. 
e List price: Altamira Composer 
for Windows, Version 1.0, $795 
(introductory price through 
December 1993, $495). Requires: 
SMB RAM, 20MB hard disk 
space, Extended VGA (32,000- 
color) adapter, Microsoft Win- 
dows 3.1. Altamira Software 
Corp., 150 Shoreline Hwy., Suite 
B27, Mill Valley, CA 94941; 800- 
425-8264, 415-332-5801; fax, 415- 
332-5804. 
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spline, you can create a 
brushstroke effect. 

There is no lack of im- 
age editing or special- 
effects filters such as Blur, 
Dodge and Burn, Relief, 
or Clone. Object-manipu- 
lation functions, like Bar- 
rel, Vortex, and Schmudge, 
produce excellent 3-D 
simulations and warps. 

In addition, you can 
create Libraries to store 
and organize frequently 
used images. Specialized 
tools for layering, align- 


- ment, and grouping func- 


tions let you determine the 
relative position of objects 
quickly and precisely. 
Our one big complaint 
concerns Composer’s idio- 
syncratic interface. Keep- 
ing track of the current 
object is difficult in a com- 
plex composition because 
Composer doesn’t display 
the standard Windows 
selection handles. And 
you'll have to rely on pop- 
up labels to identify the 
180 icons that fill the tool- 
bar. In the course of testing 
Composer we ran into only 
one notable problem. 
Memory shortages were 
caused by Composer’s 
habit of storing all object 


= The Technology 


Of ‘Transparency 


The hot news in image editing is 
object layering—the ability to 
stack and reshuffle irregularly 
shaped raster pictures. Altamira 
Composer has even trademarked 
a phrase—Dynamic Alpha—to 
describe the technology. It’s an 
apt moniker, because it’s the 
alpha channel that makes object 
layering possible. 

Typically, full-color raster 
images contain three channels: 
one each for red, green, and blue. 
All the programs that support 
object layering include a fourth— 
or alpha—channel. But instead of 
using the alpha channel for color 
information, they reserve it for 
transparency information. The 
objects that appear to be irregu- 
larly shaped are actually normal 
rectangular pictures where some 
pixels are opaque and some are 
clear. 

Only programs and file for- 
mats that can handle an active 
alpha channel will be able to use 
the transparency information. 
When you export to a standard 
format, the image is collapsed 
into anormal RGB picture.—LS 














Borland C++ gives you so much more? 
The highest quality fourth-generation 
tool set. A fully customizable and open 
desktop. The ability to target 
16- and 32-bit 
Windows simul- 
taneously. And, 
of course, it’s 
“visual.” 
Only Borland C++ 
gives you a fully 
integrated profes- 
sional editor featuring BRIEF” tech- 
nology, powerful Turbo Debugger® GX, 
and integrated C and C++ VBX control 
support. 


An environment to die for 


Borland C++ 4.0 takes the bureaucracy 
out of development. With the visual 
Project Manager and its multi-target 
capabilities, even the most complex 
projects are handled automatically. 


The flexibility of AppExpert actually 


Why settle for ordinary visual when new 





Visual is just the beginning 


generates much of your application for 
you. TargetExpert, ClassExpert, Dialog- 
Expert, and Resource Workshop” 
streamline the tasks of setting up and 


customizing your applications. 


A true C++ implementation 
that's years ahead 


Languages evolve for a good reason— 
SO programmers can realize ever- 
increasing productivity and safety of 
code. That’s why Borland is the first to 
bring important new enhancements to 
the C++ language, like full support 
for templates, exception handling, 


and Run-time Type Information. And 


Borland C++ includes ObjectWindows™ 


Library (OWL) 2.0—the world’s most 
popular framework. 

Borland C++ is the world-standard 
C++ because it’s the easiest to use, 
yet has power to spare for the most 
complex tasks. If you’re serious about 
C++ programming, new Borland C++ 


4.0 is the environment you’ve got to 








have. After all, if your compiler is only 
visual, it’s just a facade. Get new 


Borland C++ 4.0 for Windows and DOS 


now. 







Borland C++ owners 


Upgrade Now! 


514.9% 


(Suggested 
Other C++ owners 


list price 
$199" 











$499.95) 


90-day, money-back guarantee! 
See your dealer or call now, 
1-800-336-6464, ext. 7089 


In Canada call, 1-800-461-3327 


Borland 


Power made easy” 





Copyright © 1993 Borland International, Inc. All rights reserved. All Borland product names are trademarks of Borland International, Inc. *Offer good for owners of Microsoft and Symantec C or C++ products; 


also Turbo C++ owners who purchased product before November 1, 1993. Offer good in the United States and Canada only. All prices in U.S. dollars. Dealer prices may vary. 
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= Personal Information Management 


ECCO Simplicity 


Is 


Easier [han Pro Version 





BY SCOT FINNIE 





With a name like Simplicity, the 
new $149 “lite” version of Ara- 
besque Software’s ECCO Pro- 
fessional sounds like PIM per- 
fection. While ECCO 1.0 drew 
rave reviews last summer as a 
versatile and robust personal 
information manager (First 
Looks, September 14, 1993), it 
didn’t win much praise for ease 
of use. ECCO’s outline-based 
underpinnings provide power- 
ful cross-referencing and data 
portability, but the outline 
metaphor isn’t familiar to most 
PIM users, and the program 
provides so many views that 
you're unlikely to feel comfort- 
able with it right off. 
Arabesque saw these draw- 
backs early on and responded 
with ECCO Professional 1.1 and 
ECCO Simplicity 1.1. The goal 
for Simplicity was to create a 
more accessible, more manage- 
able PIM for people primarily 
interested in address book and 
personal scheduling tools. 


cy ~ PCMAG, ECO: Calendar 





instantly recognizable metaphor. 


1d Appointment... 
ld M, vie 


these graphical views and 
throughout the program—a 
marked improvement. 

To get new users up and run- 
ning faster, Simplicity installs a 
simplified view that shows new 
larger toolbar icons with text 
labels. The toolbar has only 
three buttons: Calendar, Phone, 
and Outlines. There are five pre- 
configured outlines that ease the 
process of adapting to the out- 
line metaphor. 

Simplicity also provides five 
template views customized to 
different professions or tasks: 
Legal, Manager, Project, Re- 
search, and Sales. Additional 
tweaks include sorting from any 
view and new Preferences op- 
tions for adjusting time slots in 
the calendar. 


FEWER FEATURES 
What Simplicity doesn’t have is 
ECCO Pro’s optional Advanced 
menu functions, which build 
user-created folders and col- 
umns. They let you group and 
view outlines of all types, cus- 
tomize grid col- 
umns, and create 
named filters for 
limiting the types 
of information 
shown in ECCO 
views. You can 
upgrade to ECCO 
Pro 1.1 for $199. 
Simplicity is 
much easier to use 
than the profes- 
sional version, but 
it isn’t an all-new, 
greatly simplified 


The best of ECCO Sim- 
plicity’s new usability features 
are its graphical weekly and 
monthly calendar views, which 
look like a Week-at-a-Glance 
date book and a wall calendar, 
respectively. Drag-and-drop and 
right mouse-button pop-ups are 
implemented extensively in 
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away the competition for ease of 
use. Although it has been sig- 
nificantly dressed up, the power- 
ful outline structure is still 
apparent in some parts of the 
program. But overall, Ara- 
besque was successful in making 
Simplicity much less daunting to 
first-time users. 





In addition to achieving its 
goal of being easier to use, 
Simplicity is an excellent value 
at its $79 introductory price. 
Meanwhile, the $395 ECCO 
Professional 1.1 is absolutely 
first-rate. That’s because Sim- 
plicity’s many usability enhance- 
ments come in the professional 
version, too. 


e List price: ECCO Simplicity, | 
Version 1.1, $149 ($79 through 
December 1993). Requires: 2MB 
RAM (4MB recommended), 
3MB hard disk space, Windows 
3.1. Arabesque Software Inc., 
2340 130th Ave. NE, Bellevue, 
WA 98005; 800-457-4243, 206- 
885-4272; fax, 206-885-0127. 
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= Sound 


Orchid SoundWave 32: 
Audio for Old and New 





BY GREG PASTRICK 


Today’s sound boards face the 
challenge of integrating new 
standards and capabilities while 
offering quality coverage for 
existing features and formats. 

Orchid Technology’s Sound- 
Wave 32 board is a $299 solution 
to this problem. Its two Analog 
Devices processors give true 16- 
bit audio processing at a maxi- 
mum sampling rate of 44.1 kHz 
for full CD sound quality. Mean- 
while, its ROMs hold 8 mega- 
bytes of instrument and sound- 
effect samples that give you 24 
simultaneous voices in Sound 
Blaster/Yamaha OPL2 or gen- 
eral MIDI mode and 32 in Ro- 
land MT-32 modes. The chip 
sets work in concert to support 
simultaneous processing of 
sound emulations in combina- 
tion with its core Sound Blaster, 
Microsoft Sound System, and 
Roland MPU 401 MIDI modes 
and interfaces. 

With digital sound process- 
ing based in its 20-MHz Analog 
Devices ADSP-2115 chip, the 
16-bit board is designed with 
integrated interfaces for Sony 
and Mitsumi CD-ROM drives, 
too. It also has an external 15-pin 
joystick/MIDI port connection 
and a full array of line, speaker, 
microphone, and CD audio 
inputs/outputs. There are no 
external volume controls on 
either the board or its included 
unpowered speakers, but the 
SoundWave driver software and 
one of the board’s bundled soft- 
ware packages gives you access 


to the board’s audio settings. 

In addition to its DSP, the 
SoundWave board has the Ana- 
log Devices 1848 CODEC, a 
version of the same chip used in 
Microsoft Sound System to han- 
dle analog-to-digital and digital- 
to-analog conversions with 
space-saving compression. 


SOUND BITES 

The SoundWave 32 samples 
MIDI, .WAV, and CD input at 8 
and 16-bit file depths, while its 
rates range from 11 to 44.1 kHz. 
With the SoundWave DSP’s 
Yamaha OPL 2 compatibility 
there’s no direct support for 
advanced voice recognition 
capabilities built in, but the in- 
cluded Windows software pack- 
ages all support Object Linking 
and Embedding (OLE), letting 
you transfer any sound file or 
composition to any other Win- 
dows application capable of re- 
ceiving OLE data. 

Street prices for the complete 

Sound Wave 32 package, includ- 
ing microphone, speakers, and 
the software, should run about 
$230. Orchid also will be releas- 
ing a stripped-down version 
called Game Wave 32, which will 
retail for $169 and have a street 
price of about $110. 
e List price: SoundWave 32, $299 
(includes microphone and speak- 
ers). Requires: 2MB RAM, DOS 
3.3 or later, Microsoft Windows 
3.1. Orchid Technology, 4535 
Northport Loop West, Fremont, 
CA 94538; 800-767-2443; 510- 
683-0300; fax, 510-490-9312. 
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THE COMM PROGRAM FOR 
THOSE WHO INSIST ON 
TAKING THE EASY WAY OUT. 


Our users know it. The 
reviews and awards confirm it. 
And the increasing number of 
people moving to Crosstalk® for 
Windows proves it. 

Whether you need a way out 
to an on-line service, your _ [or Decvrite 
favorite bulletin board or your : a __ Session - CSERVEXWP. 
company’s host computer, the . 
easy way is Crosstalk. 

We make communicating easi- 
er with features like our QuickBar 
toolbar and our QuickPad” editor, 
which lets even non-program- 
mers build customized controls 
for frequent sessions. And those 
are just a couple of the reasons 
why Crosstalk has been the PC 
Magazine Editors’ Choice for the 
last two years. 

Everything about the Crosstalk 
interface is designed for speed 
and convenience. And naturally, 
along with all that ease-of-use, 
you get the unmatched power 
that Crosstalk has always been 
known for. PC World wrapped up 








Crosstalk 
Window Help 
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The CompuServe Guided Tuur takes you on a quick trip through the service 
iving you an overviews af what's svaxieble in both the basic sexvives ond 
extended services, CompaServea’« hevic services are a selected group of most 
sented Sad Bost used personal computer epplications. For just $8.95 a month you 
oan une these services as aften and ag Buch aa you Like. 





























CompuServe ‘a banefite don’t end with its basic services. AS & MERBAT. YUU CBR 
vk obout anywhere in the service and utilize hundreds of addstions) extended 
ROTVICeK GR & PAY-RE-You-go basis. 


me of the features available to yas on the tour include: 






Suptex and other Pinascial Products 
+ CompuServe Mark 

« OF Simulotear 

~ The Electronic MALE 

~ Airlise Reservations 

~ Gradier's Academic American Encyclopedia 
~ Games & Enteartotamest 
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its recent review 
‘ communications " by saying, 
ae ae =’ Thanks to its 


clean and easy- 


to-use interface 
backed by its 





seat and — PC World Best Buy, November 1993 
transfer proto- My QuickPad 


cols, strong scripting capabilities 
and remote access tools, Crosstalk 
easily rates a Best Buy.” 

For a limited time, you can 
trade up to Crosstalk for You can easily create your own customized QuickPads, or use our pre-built ones for 
Windows” from any competitive on-line services. 
product for only $49 when you 
call DCA® directly. 

So why make it hard on your- 
self? Take the easy way out. 


1-800-348-3221, ext. 63.A* The Freedom To Communicate. 
CIRCLE 389 ON READER SERVICE CARD 


*Or call (404) 475-8380. Offer FS through June 30, 1994. ©1993 Digital Communications Associates, Inc. All rights reserved. DCA and Crosstalk are registered trademarks and QuickPad is a trademark of 
igital Communications Associates, Inc. Windows is a trademark of Microsoft Corporation. All other trademarks are the property of their owners. 
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= Programming Languages 
Symantec C++: Sudden, Serious 


Challenge to Borland, Microsoft 





BY SHERYL CANTER 





What do you get when you com- 
bine a Windows-hosted C++ 
compiler, an innovative new 
development environment, and 
a great suite of tools? The an- 
swer is Symantec C++. 
Symantec C++ replaces Zor- 
tech C++ and incorporates the 
powerful MultiScope debugger; 
Optlink, SLR Systems’ fast and 
efficient linker; Visual Pro- 
grammer, a new visual designer 
and code generator from Blue 
Sky Software; and the MFC 2.0 
(Microsoft Foundation Classes) 
application framework. The 
Professional Edition ($499) gen- 
erates DOS, Win16, and Win32s 
programs; the Standard Edition 
($129.95) generates only non- 
optimized, 16-bit programs. 
While the weakest part of the 
Zortech compiler was its devel- 
opment environment, the devel- 
opment environment of Syman- 
tec C++ is arguably its greatest 
strength. It is unusually config- 
urable and makes excellent use 
of drag-and-drop. If you’ve used 
the MultiScope debugger, the 
look and feel will be familiar to 
you since the new development 
environment is derived from it. 


AN INNOVATIVE ENVIRONMENT 
Symantec has coined a new 
acronym for its development 
environment—IDDE: _Inte- 
grated Development and 
Debugging Environment. The 
environment is based upon 
“Views”—such as Source, Pro- 


ject, Function, and Class—which 


are accessed through a cluster of 
icons that can be moved or 
resized, 

Rather than using a tradi- 
tional multiple document inter- 
face (MDI), Symantec C++ 
places each View in its own, 
independent window, a tech- 
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nique reminiscent of Microsoft 
Visual Basic. A window’s con- 
tents can be instantly changed by 
dropping a View icon onto it. If 
you drop the icon on an open 
area of desktop, a new window 
will open automatically. 

The drag-and-drop interface 
is completely intuitive and ex- 
tremely powerful. To view mem- 
ory, you drag a variable from the 
Data View into the Memory 
View. To disassemble code, you 
drag a source code file from the 
Project View into the Assembler 
View. There are 16 views, and 
naturally they won’t all fit at 
once onto your desktop. But you 
can save up to five desktop 
arrangements (called “Work- 
spaces”) and switch quickly 
between them. 

The integrated editor is func- 
tional but primitive compared 
with the editors offered by the 
Borland and Microsoft C++ 
compilers. There is color syntax 
highlighting, but only four un- 
changeable colors are available. 


FACT FILE 


Symantec C++ 
Professional 6.0 
Symantec Corp., 
10201 Torre Ave., 
Cupertino, CA 95014; 
800-441-7234, 503-334-6054 












List price: $499. Upgrade from Zortech 
C++ or MultiScope, $149.95; competi- 
tive upgrade from Microsoft C++ or 
Borland C++, $199.95; Standard Edition, 
$129.95. 
Requires: 4MB RAM (8MB recom- 
mended), 5MB to 55MB hard disk 
space, Windows 3.1. 
In short: Symantec C++ boasts an inno- 
vative development environment, a stel- 
lar suite of programming tools, and the 
MFC 2.0 application framework. 
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The Windows-hosted Multi- 
Scope debugger outshines both 
the Borland and Microsoft de- 
buggers (see “The Art of Debug- 
ging,” March 16, 1993). Its 
strongest feature, offered only in 
the Professional Edition, is its so- 
phisticated postmortem debug- 
ging capability. Ff 
You can take a | 
snapshot of the 
system at the time 
of a program’s de- 
mise and then 
view the infor- 
mation through 
normal debug- 
ging tools. Multi- 
Scope’s only limi- 
tation is that it 
doesn’t support 
32-bit DOS pro- 
grams. (A royalty- 
free DOS ex- 
tender ships with the product.) 


SWEET SUITE OF TOOLS 
Optlink, a popular replacement 
for the Microsoft and Borland 
linkers, has been licensed from 
SLR Systems and integrated 
into Symantec C++. Optlink is 
extremely fast and generates the 
smallest possible executables 
(see this issue’s Toolkits col- 
umn). Symantec C++ uses Ver- 
sion 4 of Optlink, which is one 
release behind SLR’s current 
version. 

_ The Visual Programmer, 
written for Symantec by Blue 
Sky Software, is Symantec’s an- 
swer to the AppWizard and 
Class Wizard in Microsoft Visual 
C++. It succeeds partially. 
Though it can be launched from 
the Tools menu, it’s a separate 
application and only loosely 
integrated with the IDDE. Also, 
while Visual Programmer is very 
good at generating interface 
code, it doesn’t generate as 
much functional code as App- 





FREE FLOATING: The environment has windows 
that contain various views of your program. 
SSS I GEE 


Wizard. An MFC 2.0 code gen- 
erator is included with the com- 
piler. 

The Professional Edition of 
Symantec C++ provides a graph- | 
ical front-end to InterSolv’s 
PVCS version control software. 
PVCS itself, however, is a sepa- 
rate purchase ($499 per user 
from InterSolv). 

At the center of all these 
tools is Symantec’s globally opti- 
mizing C/C++ compiler. All x86 
command sets are supported, 
including the Pentium. Though 
there is no standalone assem- 
bler, an in-line assembler is pro- 
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vided. The C++ compiler is com- 
pliant with the AT&T Cfront 3.0 
de facto standard and supports 
templates but not C++ excep- 
tion handling. 


A STUMBLING START 
When Symantec C++ originally 
shipped in late September, it was 
missing the MFC code generator 
and suffered from quite a few 
bugs. The MFC code generator 
was shipped a few weeks later 
along with extensive patches to 
the IDDE and CVPACK. Re- 
placements for the runtime 
libraries that fix numerous bugs 
and enhance compatibility with 
the Borland and Microsoft com- 
pilers are available on Compu- 
Serve or through tech support. 
Symantec C++ has the poten- 
tial for greatness in the world of 
C++ compilers. Historically a 
distant third in this highly com- 
petitive market, Symantec C++ 
offers a serious challenge to 
market leaders Borland and 
Microsoft. 1 








‘ATISTICA/w™ (for Windows) Complete Statistical Sys- 
with thousands of on-screen customizable, presentation-quality 
vhs fully integrated with all procedures m Complete Windows 3.1 
sort, DDE, OLE, TT-fonts, multiple toolbars, right mouse button 
ort m Unlimited numbers of data-, results-, and graph-windows 
ter-window integration: data, results, and graphs can be treated 
bjects and converted into one another in a number of ways 
largest selection of statistics and graphs in a single system; 
prehensive implementations of: Exploratory techniques; multi- 
tables with banners (presentation-quality reports); nonpara- 
rics; distribution fitting; multiple regression; general nonlinear 
mation; stepwise logit/probit; general ANCOVA/MANCOVA; step- 
> discriminant analysis; log-linear analysis; factor analysis; clus- 
analysis; multidimensional scaling; canonical correlation; item 
lysis/reliability, survival analysis; time series modeling; forecast- 
lags analysis; quality control; process analysis; experimental de- 
| (with Taguchi); and much more ™ Manuals with comprehen- 
introductions to each procedure and examples m Hypertext- 
ed Stats Advisor expert system m Extensive data management fa- 
ies (spreadsheet with long formulas, block operations, ad- 
ced Clipboard support, DDE hot links, relational merge, data 
fication, powerful programming language) m Batch command 
guage and macros also supported, “turn-key system” options 
output displayed in Scrollsheets™ (dynamic, customizable, pres- 
ation-quality tables with toolbars, pop-up windows, and instant 
3D and multiple graphs) m Extremely large analysis designs 
x, correlation matrices up to 32,000x32,000, unlimited ANOVA 
igns) m Megafile Manager with up to 32,000 variables (8 Mb) 
‘record m Unlimited size of files; extended (“quadruple”) preci- 
1; unmatched speed m Exchanges data and graphs with other ap- 
ations via DDE or an extensive selection of file import/export fa- 
ties m Hundreds of types of graphs, including categorized multi- 
2D and 3D graphs, matrix plots, icons, and unique multivariate 
g. 4D) graphs m Facilities to custom design new graphs and add 
m permanently to menu m On-screen graph customization with 
anced drawing tools, interactive stretching and resizing of com- 
x objects, interactive embedding of graphs and artwork, special 
cts, icons, maps, multi-graphics management, page layout con- 
| for slides and printouts; unmatched speed of graph redraw 
eractive rotation, perspective and cross-sections of all 3D and 4D 
phs m Extensive selection of tools for graphical exploration of 
a: fitting, smoothing, overlaying, spectral planes, projections, lay- 
.d compressions, marked subsets m Price $995. 


uick STATISTICA/w™ (for Windows) A comprehen- 
> selection of basic statistics and the full graphics capabilities of 
ATISTICA/W m Price $495. 


TATISTICA/DOS™ (for DOS) A STATISTICA/W-compat- 
e data analysis system m Price $795. 


uick STATISTICA/DOS™ (for DOS) A subset of STA- 
TICA/DOs statistics and graphics m Price $295. 


mestic sh/h $10 per product; 14-day money back guarantee. 


a StatSoft" 


25 E. 13th St. « Tulsa, OK 74104 ¢ (918) 583-4149 
x: (918) 583-4376 


rseas Offices: Statsoft of Europe 4 amburg, FRG), ph: 040/ 4200347, fax: 040/4911310; 
Soft UK ( are ae! ae 0462/482822, fax: 0465/482855: StatSoft Pacific (Melbourne, 
ay ae 03) 663 580, fax: (03) 663 6117; StatSoft Canada-CCO (Ontario), ph: 416- 
0737, fax: 416-849-0918. Mailtbie From: CORPORATE SOFTWARE and other Authorized 
resentatives Worldwide: Holland: MAB Julsing, 071-230410; France: Version US (1) 
90913: Sweden: AkademiData 018-240035: ungary: Dagent Kft 186-5782: Belgium: 
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STATISTICA/Mac™ (for Macintosh) A STATISTICA/W-compatible, 
comprehensive data analysis and graphics system designed for the Macintosh | 

Large selection of statistical methods fully integrated with presentation-quality 
graphics (incl. EDA, multiplots, a wide selection of interactively rotatable 3D 


graphs; MacDraw- style tools) m@ Unlimited size of files @ Full support for System 


7, incl. “Publish and Subscribe” m™ Price $695. 


Quick STATISTICA/Mac™ (for Macintosh) A subset of STATIS- 
TICA/Mac: a comprehensive selection of basic statistics and the full graphics ca- 
pabilities of STATISTICA/Mac @™ Price $395. 





MA 10 61 16 28; South Africa: Osiris 12 663-4500; Japan (Macintosh): Three’s Company, Inc., 03-3770-7600; Japan (DOS and Windows): Design Technologies, Inc., 03-3667-1110. 
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= CD-ROMS 


Make Your Own CD-ROM 
Disks with $3,899 PlayWrite 





BY MARK BROWNSTEIN 


At $3,899, Microboards Inc. of 
America’s PlayWrite CD-re- 
cordable system has the lowest 
price yet fora CD-R subsystem. 
With the PlayWrite, you create 
your own CD-ROM disks, filling 
them with nonchanging data 
such as catalog listings or ar- 
chives, and then pass them to 
anyone who needs that data and 
has a CD-ROM drive with 
which to read them. 

The PlayWrite package in- 
cludes a CD-R drive manufac- 
tured by Ricoh, a power cord, a 
SCSI cable (you’ll need a SCSI 
controller, preferably an Ad- 
aptec 1542), CD Record soft- 
ware from Dataware, and 
sketchy instructions on installa- 
tion and setup. 

Microboards recommends 
that you use at least a 33-MHz 
486-based system with 4MB 
RAM with the PlayWrite. The 
system also requires enough 
available hard disk space to hold 
twice as much data as you want 
to put on the CD-R disk. In 
other words, if you want to 
record a 630MB CD-ROM, 
you'll need 1.2 gigabytes of 
available hard disk space. 





SOFT CD 

The software that comes with 
the drive lets you create a virtu- 
al disk image that can be copied 
to the recordable platter in the 
Ricoh drive. The recordable 
media sells for about $20 per 
individual disk. 

To create a disk, you have 
two options: You can either 
copy an already-formatted 
I1SO9660 file from an existing 
CD-ROM disk or you can copy 
a list of files to the recordable 
CD-ROM disk. 

The software doesn’t make it 
easy to copy whole directories or 
directory trees, although you 
may want to do this if, for exam- 
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ple, you want to copy a Bernoulli 
disk’s contents toa CD-ROM or 
if you want to back 
up an entire hard 
disk. In other 
words, you can use 
a $20 CD-ROM 
disk to store your 
data and then reuse 
your $100 Bernoulli 
or Syquest disk. 
The drive, which 
records at 150 kilo- 


the speed of a more expensive 
Philips CD-R drive), can take 
more than an hour to record a 
full disk. Instructions are also 
included for recording audio; the 
Play Write can record audio CDs 
and CD-ROM XA disks. 
Recording CD-R disks is not 
for the faint of heart. Installation 





bits per second (half cD WRITE: PlayWrite eco CD-ROMs. 


is somewhat tricky, involving 
some manually entered configu- 
ration commands, and there’s 
only 1 hour of free technical sup- 
port. The user interface for the 
software is also shaky, although © 
with a little practice (including a 
simulation mode that pretends a 
disk is being recorded) you 
should soon be turning out disks 
with little trouble. 

e List price: Play Write, $3,899. 
Requires: 33-MHz 386 system, 
SCSI controller, hard disk space 
equal to twice the amount of data 
you want to record. Microboards 
Inc. of America, 308 Broadway, 
P.O. Box 130, Carver, MN 
55315; 800-225-4414; fax, 612- 
448-9806. 
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& Window Utilities 


Eclipse Find Delivers Fast, 
Cheap Text Retrieval 





BY SCOT FINNIE 





Half the productivity battle on 
most people’s desktops is finding 
information that’s already there. 
If you’re willing to change the 
way you think about the process, 
Phoenix Technologies’ $89 
Eclipse Find file and text index- 
ing and searching utility for 
Windows will give you an intelli- 
gent way to manage files. 

The problem isn’t just that 
it’s difficult to recollect file con- 
tents from DOS’ limited 11- 
character filenames. Even if you 
already know you want to delete 
17 files in five directories that 
contain references to “Windows 
3.0,” there’s no way in most util- 
ities to act on them globally. 
Eclipse Find provides a way for 
you do this and a lot more. It cat- 
alogs, views, groups, searches, 
archives, and manages your files 
based on the words they contain. 
And it provides this broad utili- 
ty through an efficient, up-to- 
date Windows interface. 

If you’re familiar with the 
discontinued Lotus Magellan for 
DOS, think of Eclipse Find as a 
sort of Windows successor to it. 
Eclipse Find aims squarely at 





text retrieval and file manage- 
ment for individual users. Its 
largest competition is likely to 
come from similar but less ro- 
bust modules built into some 
Windows applications. 

The cores of this utility are its 
indexing and text-search engines. 
Although not as fast as Zylab’s 
$395 ZyIndex for 
Windows—the ac- 
knowledged speed 
demon of indexed 
text searches— 
Eclipse __ Find’s 
search times are 
very respectable. 
It took just 17 sec- 


onds to complete a 
Boolean search of 


a25MB index that | 
was built for 1,355 [=m 


ment tools. 

What’s not to like? Eclipse 
Find lacks proximity searches; 
indexes eat up disk space; and 
index creation also takes time. It 
took about three hours to build 
the index for the complex 25MB 
test index on a fast SCSI hard 
disk. But while Eclipse Find is 
building an index, you can mul- 
titask with other applications. 

Eclipse Find performs its job 
admirably, making text retrieval 
a snap and adding a welcome 
new twist to file management. 





data files. ZyIndex SEARCH BY DATE: ee view makes it easy 


managed the task 
in 5 seconds. 
Phoenix has all the tools you 
need to get the job done: built-in 
PKZIP 2.04 file compression; 
incremental archiving and re- 
trieval by indexed topic; viewers 
for word processing, spread- 
sheet, database, and graphics 
files; support for network drives; 
and full-fledged file-manage- 


to weed out older files. 
SS eae a EE SS 


e List price: Eclipse Find, Ver- 
sion 1.0, $89. Requires: 4MB 
RAM, 3MB hard disk space, 
Microsoft Windows 3.1. Phoenix 
Technologies Ltd., 846 Univer- 
sity Ave., Norwood, MA 02062; 
800-452-0120, 312-541-0260; fax, 
312-541-0514. 
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= Communications 


First Looks 


Hayes $99 ESP Serial Port: 
aaah Data Transfers 


BY EARLE ROBINSON 





Completely redesigned and ag- 
gressively priced at $99, Hayes’ 
new 16-bit ESP Communications 
Accelerator, Version 2.0, smart 
serial board improves perfor- 
mance of communications pro- 
grams under DOS and Windows 
by off-loading the processing of 
data onto a coprocessor and pro- 
viding large 1K I/O buffers. 

The ESP board requires no 
fiddling with jumpers or DIP 
switches. The Windows setup 
program lets you select the COM 
port and choice of IRQs (includ- 
ing the high-order ones) that you 
want to use. Happily, it won’t 
allow conflicts with reserved 
interrupts for the hard disk and 
other devices, though it ignored 


= Presentation 


the presence of a PS/2 mouse on 
IRQ 12 and would have allowed 
the conflict if we’d selected it. 


DOS SUPPORT 
Unlike the first ESP board, the 
new version also supports DOS 
communication programs. Un- 
fortunately, installation requires 
manually copying the DOS 
setup program to the hard disk. 
Running the DOS configura- 
tion program enables support 
for ESP features, either in a 
DOS session within Windows or 
outside of Windows. You're in- 
structed to do a full reboot, after 
powering off and on, for the set- 
tings to be implemeted. This is 
vital and applies to the installa- 
tion within Windows, too, 
though you receive no warning 


in the Windows setup program. 

System performance is much 
improved when using the ESP 
board. Foreground programs 
are unaffected by resource-in- 
tensive faxing or background 
data transfers. Most important, 
data overruns are completely 
eliminated due to a combination 
of the extended buffers of the 
16550 UART on the ESP, the 
programmed I/O of the co- 
processor, and large buffers: 1K 
each for input and output. 

Using Microcom V.FC mo- 
dems (28.8 Kbps) and ESP 
boards, we were able to achieve 
throughputs as high as 3,500 
characters per second when 
transferring compressed files. 
Hayes claims somewhat higher 
rates when using compression, 
but current system limitations 
limited our maximum to 8,000 
cps, and then only under very 
favorable conditions. 

No support is-available or 
presently planned for either 
OS/2 2.1 or Windows NT, and 


PanelBook 450: Bright, Colorful Projection 





BY ALFRED POOR 





When it comes to making pre- 
sentations with your PC, LCD 
projection panels have a lot to 
offer. Unfortunately, you often 
have to pay top dollar to geta 
color panel that can produce a 
quality image, and your 
purchase may be a bit 
big to carry easily. 
Fortunately, In Focus 
Systems has addressed 
both of these problems 
with the new Panel- 
Book 450. 

This unit shares the 
same compact housing 
as the PanelBook 550; 
at 2 by 11.5 by 9.5 inch- 


price, competitive with other ac- 
tive-matrix panels. The Panel- 
Book 450 is a much more afford- 
able $3,299. 

Why is the 450 so much 
cheaper? It uses TSTN2 tech- 
nology, In Focus Systems’ en- 
hanced version of triple super- 





es (HWD), either one PANELBOOK 150: Ready to pierce 


will fit Mma typical brief- a 


case with room to spare, and 
their 6-pound weight won’t give 
you gorilla arms. 

The PanelBook 550 uses 
active-matrix LCD technology 
and comes with a $6,399 list 


twist nematic technology. Based 
on passive-matrix LCD tech- 
nology, the display has a single 
liquid crystal layer sandwiched 
between two color-correcting 
plastic layers; there are three lay- 





ers tuned for the three colors 
(cyan, magenta, and yellow). 
The result is a panel that offers 
better contrast and color satura- 
tion than other passive-matrix 
designs. 


COLOR FAST 

In Focus Systems has also boost- 
ed the panel’s performance, 
which results in faster pixel 
response times and a claimed 
1.4-million-color palette. While 
the company rates the display as 
fast enough for animated pre- 
sentations, such as Video for 
Windows clips, the panel was 
clearly not as fast as a CRT dis- 
play in terms of showing a rapid- 
ly moving mouse pointer in 
Windows. 

The PanelBook 450 was able 
to produce strong, saturated col- 
ors, but even the 1.4-million- 
color palette was not always able 
to reproduce a 256-color Win- 
dows image faithfully. The 
image quality was very good, 


like other smart serial boards, 
the ESP board has no parallel 
port, which may make it less 
attractive for systems with few 
slots. The manual is also far from 
adequate. It provides neither 
good instructions, nor any tech- 
nical details about the board. 
The good news is that Hayes 
says a new manual is in the 
works. A two-port version of the 
ESP Communications Acceler- 
ator will also be offered for $149. 
The ESP 2.0 board handles 
resource-intensive data trans- 
mission with ease, avoiding data 
overruns and slowing of other 
system tasks. Its reasonable 
price and performance make it a 
great solution for faxing and 
high-speed data transfers. 
e List price: Hayes ESP Com- 
munications Accelerator, Ver- 
sion 2.0, $99. Hayes Micro- 
computer Products Inc., P.O. 
Box 105203, Atlanta, GA 30348; 
800-964-2937, 404-441-1617, fax, 
404-449-0087. 
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however, with excellent bright- 
ness and contrast, and a cooling 
fan prevented any distortion due 
to panel heating. 

The panel is easy to set up 
and adjust. A single double- 
headed cable connects the panel 
to your computer and monitor. 
The control panel functions are 
duplicated on an infrared re- 
mote control that you can use to 
adjust a wide range of settings, 
including contrast and image 
position. The on-screen menus 
make it easy to fine-tune the 
image quality. 

Compared with active- 

matrix designs, this unit is bar- 
gain priced, yet the images are 
some of the best for passive- 
matrix color panels. If you need 
to take your show on the road, 
In Focus Systems’ PanelBook 
450 may be your best bet for a 
compact, cost-effective presen- 
tation panel. 
e List price: PanelBook 450, 
$3,299. In Focus Systems Inc., 
7770 SW Mohawk St., Tualatin, 
OR 97062; 800-294-6400, 503- 
692-4968; fax, 503-692-4476. 
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Take a close look at their page printers and you'll see: you spend your 
really big money on disposable printer cartridges. 
One HP® LaserJet® 4Si, for example, in a high-volume* net- 
_ work printing environment could easily run up $4,183 in cartridge 
bills in its first year alone — more than the price of the printer 
itself. Five Compaq® Pagemarq™ 15s could cost you $22,193 in 
cartridges. And a year’s worth of cartridges for ten Lexmark™ IBM* 
4039 16L printers would probably set you back by about $41,611. 
If you had no choice, these numbers would simply represent 


the cost of doing business. But the fact is, you do have a choice. 


Cartridge-Free printing 
Kyocera® is in the printer business, not the cartridge business. Thats 
why we were free to develop Ecosys® Cartridge-Free printing. And why 
you can print up to 7,000 pages with an Ecosys printer with a single $49 
no-mess Ecotone® toner reiill. 
In our high-volume network printing 
example, choosing an 18-ppm Ecosys 


FS-3500A over an HP LaserJet 4Si would 





save you $15,263 compared with the Compagq solution, while 

ten FS-3500As would save $27,751 over Lexmark in just one year. 
Best of all, you wouldn’t give anything up. You'd get con- 

sistently high output quality, fast throughput, reliability and full 


network compatibility. 


Cartridge-Free for consistent quality 
The traditional laser printer uses disposable cartridges because 
the traditional drum built into them wears out fast. The Ecosys 


drum doesn't. Its durable amorphous silicon (a-Si) surface will last 





a fully-warranted three years/300,000 pages and beyond. Plus, 
Ecotone toner has ceramic particles to polish and recondition the 
drum with every page you print. The result for you is consistently clean 


output over the lifetime of the printer. 


So what’s the secret? 
It5 this: to evaluate a printing solution, you've got to consider cost of 
printing. And for networks with one to 1,000 printers, Ecosys Cartridge- 


Free printing is inherently more economical — by a wide margin. 


. Glance 
a 
- rae: 
: os y tee. of poner e 
% > 


How wide? The free Ecosys savings- 


at-a-glance calculator wheel will help you 


. ox 
rons, 


coe a 


find out. For yours, or additional infor- 
mation on the Ecosys printer family, call 
1-800-2-ECOSYS. 

Now that you know the secret, the only 


question is, how much can you save? 


From the 10-ppm FS-1500A to the 18-ppm 
FS-3500A (shown alone and with full comple- 
ment of paper handling options), Ecosys 
Cartridge-Free printers deliver world- 

class quality, performance and support 

with unprecedented economy. 


rye KYOCERA 


TECHNOLOGY WITH A CONSCIENCE. 


PC Magazine Award 
for Technical Excellence 





“All comparisons based on InfoCorp values: 5% average page coverage; “high-volume” = 16,500 pages/month. Retail prices (8/93)/InfoCorp yields used for calculations: 
HP 45i cartridge —$169/8,000 pages; Compaq 15 cartridge—$269/12,000 pages; Lexmark 16L cartridge —$269/12,800 pages. To calculate: Cartridge price + yield at H 
5% = cost-per-page; cost-per-page x total annual volume = annual cartridge expense. } 
© 1993 Kyocera Electronics, Inc. Kyocera is a registered trademark of Kyocera Corporation. Ecosys and Ecotone are registered trademarks of Kyocera Electronics, Inc. SA A* 
All other trademarks and registered trademarks are the property of Hewlett-Packard Company, Compaq Computer Corporation, Lexmark International, Inc. or PRINTERS 
ED ene d eo sical ih ; I I y | : : P J P 4 4 I ‘ November 24, 1992 fea ie ad Kyocera Ecosys a-Si Printer FS-1500A 
Ecosys a-Si Printer FS-1500A Kyocera Electronics, Inc. 


International Business Machines Corporation, respectively. 
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STYLISH BIG AND TALL Monitors 
FROM ADI. MAKE A FASHION STATEMEN 




































To complete your com- 
puter ensemble, try ona 
high-tech, high-fashion 
ADI monitor. 
Our MicroScan™ 
. 14-, 15- and 17-inch 
models elegantly display 
just about any mode. oe 
Everything from VGA, SVGA and XGA 
to VESA-up to 1280 x 1024, non-interlaced. 
All conveniently tailored to your liking 
by fingertip front-panel controls. And 
with built-in microprocessor intelligence 
and 18-mode memory, these high-quality 
monitors automatically remember the 
screen look you selected-size, centering 
and geometry. 

For color-coordinating your output, 
nothing compares with this line. It lets you 
digitally fine-tune the red, green and blue 
hues on your CRT for precise WYSIWYG 
color matches. And its 72-Hz scan rate 
gives you refreshingly flicker-free images. 
Plus it meets all major international EMI 

_and ergonomic standards. 

_. Tomake your fashion statement, call _ 
(800) 228-0530 for an ADI dealer showroom 

_location. Whatever size you need, be sure 
to.ask about our special program on big 
and tall 15- and 17-inch models. For faxed 

product information and editorial review, © 




























SORSE 1(800) 550-9886. 


All company and/or product names are trademark 
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NEWS OF ANNOUNCED PRODUCTS AND UPGRADES 


NE W 


aere and Delrina Marry Fax 
oftware to Document Storage 


aere Corp.’s FAX and FIND software 
inks Caere’s Personal PageKeeper 1.1 docu- 
ment management software and Delrina 
‘orp.’s WinFax PRO 3.0. Now you can auto- 
matically receive, compress, index, and archive 
axes in PageKeeper databases, as well as fax 
Jocuments directly from within PageKeeper. 
’ageKeeper’s Weighted Relevance Retrieval 
>ngine lets you quickly search the content of 
stored faxes using color codes and thumbnail 
‘mages, while the Caere AnyFax optical char- 
cter recognition (OCR) engine in WinFax 
PRO turns faxes into editable text. 
List price: FAX and FIND, $249. Caere Corp., 
100 Cooper Ct., Los Gatos, CA 95030; 800-535- 
7226, 408-395-7000; fax, 408-354-2743. 


Digicom’s New Multimedia 
Modem Is Software-Upgradable 


Digicom Systems, the company that 
brought you modems that were upgradable 
through software, has a multimedia modem 
that’s equally easy to upgrade and combines a 
16-bit stereo sound card with a 14,000-bps 
data/fax/voice modem. Based on a digital signal 
processor from Analog Devices, Digicom’s 
Sound Connection board holds modem algo- 
rithms in its memory, swapping algorithms from 
the hard disk in order to operate in different 
modes and at different speeds (depending on 
the application). When Digicom develops new, 


faster modem algorithms, you'll be able to 


download the faster ““modem” from Digicom’s 
electronic bulletin board. 

The Sound Connection is compatible with 
all major sound standards and includes SCSI 
and Sony/Mitsumi CD-ROM interfaces. It will 
soon be upgradable to wavetable synthesis 
capabilities by snapping a ROM chip into an 
open socket on the board. 

e List price: Sound Connection, $299.99. Digi- 
com Systems Inc., 188 Topaz St., Milpitas, CA 
95035; 408-262-1277; fax, 408-262-1390. 
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By Brad Grimes 


Trash 


With Altsys’ Font-o-matic 
Your Fonts Take a Wacky Bend 


You've seen a lot of elaborate and or- 


_ nate fonts recently, thanks in part to the 


TrueType technology in Microsoft Win- 
dows 3.1, but Altsys Corp., makers of 
the award-winning font editor Fonto- 
grapher 3.5, has recognized your need 
to create your own wacky typefaces. 
That's why they've created Font-o- 
matic, a utility for adding special effects 
that are completely out of the ordinary 
to your TrueType or Type 1 PostScript 
fonts. 

In the Font-o-matic editing window 
you can begin by enlarging, rotating, or 
skewing the fonts, and then add effects 
such as cow spots, cactus needles, 
Swiss cheese holes, and more. Font-o- 
matic uses slider controls for adding 
just the right effect. You work on a copy 
of the original font so that it stays 
intact, and when you're done, the new 
font is immediately available to all your 
Windows applications. 

During editing, you choose a font 
such as Arial and begin work ona single 
character. By simply clicking on an icon, 
you can add the desired effect. After 
you've finished transforming the char- 
acter, you can apply the effects to the 
entire font family or restrict them to the 
specific character, or undo all the 
effects and start over. 

e List price: A/tsys Font-o-matic, $59.95. 
Altsys Corp., 269 W. Renner Pkwy., 
Richardson, TX 75080-9604; 800-477- 
2131, 214-680-2060; fax, 214-680- 
0537. 
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Sonera Brings DisplayMate 
Video Utilities to Windows 


Sonera Technologies, manufacturer of 
an extensive line of utilities for testing and opti- 
mizing display quality, has brought its expertise 
to the Windows environment with DisplayMate 
for Windows. DisplayMate works to improve 
sharpness and contrast, reduce geometric dis- 
tortion, minimize Moire patterns, and enhance 
color and gray-scale accuracy. The program 
runs a series of test patterns across your 
Windows display, searching for problems with 
your monitor and suggesting ways to improve 
picture quality. The program also outlines what 


Tests Navigation oreground Background Polarity Qptions Help 





DisplayMate’s test patterns hone your image. 
SY 
to look for in your display and details ways to 
adjust the monitor and video adapter. Display- 
Mate for Windows supports color modes from 
monochrome to 24-bit color. 

e List price: DisplayMate for Windows, $129 
($79 through March 31, 1994). Sonera Tech- 
nologies, P.O. Box 565, Rumson, NJ 07760; 800- 
932-6323, 908-747-6886; fax, 908-747-4523. 
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NEW 


Philips Adds Digital Control of 
Internal Monitor Signals 


Philips Consumer Electronics Co. 
has announced its new 21-inch, $3,499 
Brilliance 2130 Computer-Controlled Monitor 
(CCM). It’s an innovative design that extends 
digital technology to all the internal controls 
that affect a display’s performance. The result is 
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superior image quality with advanced beam 
convergence and color and brightness unifor- 
mity. The Brilliance 2130 has 21 digitally con- 
trolled display modes, and achieves precise 
color matching through three color tempera- 
ture modes. It supports refresh rates of up to 76 
Hz at a resolution of 1,280-by-1,024, and has a 
.28-mm dot pitch. Philips includes an adapter 
that makes the Brilliance 2130 compatible with 
14-, 17-, 19-, and 21-inch Apple resolution for 
use in mixed environments, and backs the unit 
with a three-year warranty on parts and labor. 
e List price: Brilliance 2130 CCM, $3,499. Phi- 
lips Consumer Electronics Co., One Philips Dr., 
P.O. Box 14810, Knoxville, TN 37914-1810; 
800-835-3506, 310-217-1300. 
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CalComp Goes Back to the 
Digitizer DrawingBoard 


CalComp con- 
tinues to do what it 
does best—produce 
high-quality digitiz- 
ing products. Its 
DrawingBoard III 
Model 3400 series 
of digitizing tablets 
includes six sizes, 
from 12 by 12 inch- 
es to 44 by 60 inch- 
es, that operate with 
both corded and 
cordless pointing devices. The new family, which 
replaces the DrawingBoard I] line, is compatible 
with DOS, Windows, and Unix environments, 
and comes with CalComp’s new pressure-sensi- 
tive pen stylus that lets you set the pen pressure 
sensitivity at one of 256 levels. If you’d rather use 
a mouse to navigate the DrawingBoard, 
CalComp offers 4- and 16-button models. 

Each DrawingBoard II has an automatic 

installation and configuration program that helps 
you orient your tablet and make it work with var- 
ious software programs. When running under 
Windows, the DrawingBoard III uses CalComp’s 
Dynamic Windowing, which adds flexibility to 
the digitizer’s screen-to-tablet mapping and 
makes it easy to switch between applications or to 
use the entire tablet. All DrawingBoard III digi- 
tizing tablets have a tablet surface menu with 18 
blocks that can call up user-recordable macros 
when you tap them with the stylus. 
e List price: DrawingBoard III Model 3400 
series, $495 to $3,145. CalComp Inc., 2411 N. 
LaPalma Ave., Anaheim, CA 92801; 800-932- 
1212, 714-821-2000; fax, 714-821-2832. 
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CalComp’s newest digitizer, 
the DrawingBoard Ill. 
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NEW 


Newest Software from BitFax 
supports Voice and Data 


The SharePort technology in Bit Soft- 
ware’s new BitFax Professional automatical- 
ly distinguishes among incoming data, fax, and 
voice calls. BitFax Professional’s Voice Man- 
ager receives, logs, records, plays, and stores 
personal voice messages in conjunction with all 
voice modems that use the Rockwell or Sierra 
voice chips by clicking on buttons that resem- 
ble those on an answering machine. Through 
Voice Manager’s interface you can easily set up 
multiple voice mailboxes, each with its own 
greeting and distinct password. There’s even an 
Auto Pager option that automatically calls a 
user’s pager when they receive a voice message 
or fax. 

The fax engine supports drag-and-drop for 
quickly transmitting, viewing, and printing 
faxes, and uses Caere’s AnyFAX OCR for con- 
verting faxes to text. The software also has tools 
for annotating faxes, and supports Twain-com- 
pliant scanners. A fax management module lets 
you create and assign folders to groups of faxes. 
e List price: BitFax Professional, $129. Bit Soft- 
ware Inc., 47987 Fremont Blvd., Fremont, CA 
94538; 510-490-2928; fax, 510-490-9490. 
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PDA Stores Contacts Using 
Voice Recognition 


Voice Powered Technology’: first 
product lets you program your VCR using just 
your voice. Voice Organizer is essentially a per- 
sonal digital assistant that’s also voice-driven. 
By speaking into the hand-held device, you can 
store up to 99 appointment memos, and 400 


S | - phone numbers for 100 contacts. To input a 
- Modem giant Hayes Microcomputer _ 
Products is Pee sas ee 14400 — 


memo, you press the Record button and leave a 
description, then press the Time button and say 
the time, day, and date. The Voice Organizer 
will beep at the time of the appointment and let 
you play the recorded description. To input 
contacts, you press the Phone button, say the 
name twice and say the phone number, then 
press Save. To retrieve the number, you simply 
say the contact’s name. The unit runs on five 
rechargeable nickel cadmium batteries that 
should last seven days. 

e List price: Voice Organizer, $199.95. Voice 
Powered Technology Inc., 19725 Sherman Way, 
Canoga Park, CA 91306; 800-743-2000, 818- 
407-5600; fax, 818-407-5651. 
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If you're about to take the plunge 

on a new graphics accelerator, 

get one that won't limit your future. 
ATI's GRAPHICS ULTRA+ and 
GRAPHICS ULTRA PRO give you 
no-regrets performance with all of 
today's applications. And they're 
perfectly poised for the leap forward 
into 32-bit operating systems and 
multimedia applications. 


Get the Jump on 

the Latest Technology 

Don't let inadequate technology 

give you or your PC a nervous 
breakdown. Our mach32 Accelerator 
Chip and 2.0MB of standard memory 
accelerate graphics to heights that 
others cant 
match. And 
ATl's newest 
accelerators 
are multimedia-ready, with 
hardware-assisted scaling of motion 
video images under Windows for full 
screen playback. 
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Software Safety Net 
Software driver support shouldn't 
have to be a giant leap of faith... 
but without it, an accelerator Is just 
an expensive VGA card. ATI gives 
you the best driver selection with the 
full security of 8514/A-compatible 
acceleration, plus up-to-the-minute 
ATI drivers for all major applications, 
including 32-bit environments, like 
OS/2 2.1 and Windows NT.’ 

. Seamless 
Don't Fall Behind Now Shipping! 
ATI helps you stay on the leading 
edge, without going over the brink 
financially. Our new upgrade plan‘ lets 
you move up to the latest hardware... 
at a fraction of the regular price. 


GRAPHICS ACCELERATORS - MULTIMEDIA - COMMUNICATIONS 


Copyright © ATI Technologies Inc., 1993. ATI, GRAPHICS ULTRA+, GRAPHICS ULTRA PRO and mach32 are registered trademarks of ATI Technologi 





Don't Jump to a Graphic Conclusion 


GRAPHICS ULTRA+ 

> True color at 800x600 and 65,000 
colors at 1024x768 Sim 

> Non-interlaced 
1280x1024 in 
256 colors 

> Flicker-free 
Windows, up to 
76Hz refresh 
rate ee 

> 2.0MB memory 

> Fast DOS and graphics performance 

> Enhances and accelerates 


Video for Windows 


> $299.00 


GRAPHICS ULTRA PRO adds 
> VRAM for better # 
performance at 

higher refresh and 
greater colors 
> Non-interlaced 
1280x1024 ) 
graphics at — ~ 7S ) 
74Hz refresh — <5 casi” 
> ISA‘, or VL-BUS _ 


$499.00 
> EISA or Micro Channel $549.00 


So look before you leap. Drop 

in to your local ATI dealer and let 
our counselors help you avoid a 
graphic mistake. 
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ATI TECHNOLOGIES INC. 
33 Commerce Valley Drive East 
Thornhill, Ontario 
Canada L3T 7N6 
Telephone: (905) 882-2600 


Facsimile: (905) 882-2620 
User Support: (905) 882-2626 
BBS: (905) 764-9404 





es Inc. All other company and/or product names 


are trademarks and/or registered trademarks of their respective manufacturers. Features and specifications are subject to change without notice. Products may not be exactly as shown. '32-bit 
0S/2 2.1 drivers will be available in September 1993; 16-bit OS/2 2.1 drivers currently included. ATI drivers included in Windows NT package. “Tradeup plan to latest ATI products; call or fax for 
further information. “Suggested US retail prices, dealers may sell for less. ‘Mouse included with ISA versions only. 
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The Image 466es for 
advanced business and 
graphics applications. 


True Color technology gives 
Volume om (Om iomomanliiiiels 
colors for photo-realistic 
images. And when used 
with an NEC MultiSync® 
mm Ciaamanteyallcolgm lantcle(-ts) (2c 
keeps your display as 
flicker-free as the one on 


this page. 


At the heart of every 
Image Series PC is our 
237-pin ZIF OverDrive™ 
socket, which ensures 
that upgrading to Pentium™ 
and faster processor 


speeds is quick and simple. 


nner nternntenienunninehnente nn sntnnnhtsanupiintadeunagtalananlonaneptniurnt 


Dente blocks t*s EPA POLLUTION PREVENTER 


data at one time — not 


the “one stop, one go” 


method ot ner buses use. 


owerMate are registered trademarks and Image, OptiBus, Image Video, ImageSync and FastFacts are trademarks of NEC Technologies, Inc 
The ir Intel inside logo is a registered trademark of Intel Corp. All other trademarks or registered trademarks are the property of their respective holders. The Energy Star emblem 
does nor represent FPA endorsement of any product or service. Specifications subject to change without notice. NEC GSA#GSOOK91AGS5241, © 1993 NEC Technologies, Inc 
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NEW. 


Weitek Prepares to Top Its 
Own Video Accelerators 


Get ready for video cards that use Weitek 
Corp.’s newest generation graphics accelera- 
tor. The popular Power 9000, which garnered 
Weitek finalist honors in PC Magazine’s 
Awards for Technical Excellence this year, pro- 
vided a sound foundation for the new Power 
9100 chip. The P9100 operates at 50 MHz rather 
than 33 MHz, addresses 4MB of VRAM rather 
than 2MB, and provides 24-bit hardware accel- 
eration rather than 8-bit. 

For improving the performance and image 

quality of any Microsoft Video for Windows 
application, Weitek is also introducing the new 
Video Power chip, which takes over most of the 
video computing functions previously per- 
formed by the system’s CPU. It lets video appli- 
cations run full-screen at 30 frames per second, 
at resolutions up to 1,280-by-1,024. 
e List price: Weitek Power 9100, $85 in quantity, 
Weitek Video Power, $30 in quantity. Weitek 
Corp., 1060 E. Arques, Sunnyvale, CA 94086; 
408-738-8400; fax, 408-739-4374. 
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Software Utility Keeps Track 
Of What You Do in Windows 


You may not care to keep track of what tasks 
you’re performing in Windows and for how 
long, but Basic Systems has introduced a 
software utility that does just that, and its appli- 
cations are very real. Win, What, Where works 
in the background and tracks every activity that 
takes place in Windows, including when the 





Win, What, Where logs an entry into its screen 
every time you run a program. 


New & Improved 
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task began, how long it lasted, and what files 
were involved. The information comes in handy 
when you're tracking work time for billing and 
tax purposes, or to provide a detailed sequence 
of events before a system failure so you can 
troubleshoot the problem. 

You can view the activity listings in summa- 

ry or detailed formats and group days to gener- 
ate reports. Win, What, Where will automati- 
cally delete a history after a user-defined period 
of time, and it will also summarize information 
by the number of times a program was run and 
the total time spent in the program. 
e List price: Win, What, Where, $37. Basic Sys- 
tems Inc., 2103 W. Canal Dr., Kennewick, WA 
99336; 800-242-4775, 509-735-2386; fax, 509- 
735-1730. 
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ng Tek Unveils Real-Time 
MPEG Video Encoder Board 


Xing Technology’s new Xinglt! video 
compression board sets a new standard for af- 
fordable MPEG-compliant, real-time encoders. 
It captures, filters, and compresses NTSC, 
PAL, and SECAM video signals, and then it 
displays compressed video in a 320 by 240 pixel 
display at 30 frames per second without needing 
special hardware—the real-time playback uses 
only software. 

The XingIt! ISA board uses Philips Semi- 

conductor digital video integrated circuit tech- 
nology for capture, scaling, and filtering. Xing’s 
MPEG encoder algorithms reside on an Analog 
Devices digital signal processor operating at 16 
Hz. It works with Microsoft Video for Windows 
and all Windows-compatible sound cards. 
e List price: Xinglt!, $499. Xing Technology 
Corp., 1540 W. Branch St., Arroyo Grande, CA 
93420; 800-294-6448, 805-473-0145; fax, 805- 
473-0147. 
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Bian Fills Out Two Families 
Of High-End Printers 


Samsung Electronics America’s 
Finale 8000 laser printer was lonely until the 
vendor introduced a complete line of page 
printers and laser printers to keep it company. 
The Protege 5000 and Protege 5050 are 5-page- 
per-minute page printers that output text and 
graphics at 300 dots per inch, while the Protege 
5600 is a 5-ppm laser printer that operates at 
600 dots per inch. On the higher end are the 


DECEMBER 21, 1993. PC MAGAZINE 69 





Finale 1012, a 10-ppm, 1,200-dpi laser printer, 
and the Finale HighRes, an 8-ppm, 1,200-dpi 
laser printer that uses Samsung’s High 
Resolution Halftone Technology. The Protege 
and Finale printers are powered by RISC pro- 
cessors for enhanced performance. 

e List price: Protege 5000, $1,295; Protege 5050, 
$599; Protege 5600, $799; Finale 1012, $2,495; 
Finale HighRes, $2,086. Samsung Electronics 
America Inc., 105 Challenger Blvd., Ridgefield 
Park, NJ 07660-0511; 800-933-4110, 201-229- 
4066; fax, 201-229-4069. 
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NEW 


Ricoh Combines Fax Machine, 
Copier, and Ink Jet Printer 


First, Soho was a London neighborhood. Then 
it was a funky downtown section of New York 
City. Now it’s a PC market segment of small 
office/home office users that companies like 
Ricoh Corp. are trying to reach. Ricoh’s 
new Ricoh FAX800 is a combination copier, fax 
machine, and ink jet printer that attaches to 
your parallel port and manages all your home 
office tasks. As a fax machine, the FA X800 uses 
Smart Memory to store 29 pages of incoming 
faxes until the printer is free. As an ink jet print- 
er it outputs text and graphics at up to 360 dots 
per inch and emulates Canon BJ-10e, Epson 
LQ-510, and IBM ProPrinter printers. 

In addition, the Ricoh FAX800 accepts up 
to 10 pages at a time through its automatic doc- 
ument feeder for making copies, and has a 
switch for distinguishing between incoming 
faxes and phone calls. 

Voice calls can be automatically routed to 
an answering machine through a special inter- 
face, and a on-hook dialing features lets you 
dial without lifting the phone. If you’d like a 
handset, one is available as an option. 

e List price: Ricoh FAX800, $1,845. Ricoh 
Corp., 5 Dedrick Pl., West Caldwell, NJ 07006; 
800-637-4264, 201-882-2000; fax, 201-882-2506. 
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Corel Bears the First Fruit of 
Ventura Acquisition 


In September, Corel Corp. completed a 
buyout of Ventura Software and got Ventura 
Publisher and Ventura Database Publisher in 
the process. Now they’re releasing Corel 
Ventura Version 4.2, a combination of the two 
Ventura products with extensive font, photo, 
and clip-art libraries, at a list price of $249. A 
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Corel’s Ventura combination makes for an inter- 
esting “new” entry into desktop publishing. 





collection of over 100 photos come on CD- 
ROM. 

Corel Ventura includes support for Adobe 
Acrobat, so you can create elaborate electronic 
documents and generate bookmarks and 
hypertext links. The product also comes with 
Ventura Separator for color prepress opera- 
tions and Ventura Scan for scanner support. 

Registered users of Ventura Publisher can 
upgrade to Corel’s rendition of the desktop 
publishing package for $99, while registered 
users of any CorelDRAW version can buy 
Corel Ventura 4.2 at the same price.e List price: 
Corel Ventura 4.2, $249. Corel Corp., The Corel 
Building, 1600 Carling Ave., Ottawa, Ontario, 
Canada K1Z 8R7; 800-836-3729, 613-728-8200; 
fax, 613-761-9176. 
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Portable Magneto Optical Drive 
Has Parallel and SCSI Ports 


Analog & Digital Peripherals 
(ADPI) produces a line of portable backup 
devices called One For All that features both 
parallel and SCSI ports so you can back up data 
from a variety of computer platforms. The lat- 
est is the One For All Model RO128 3.5-inch — 
portable 128MB rewritable optical drive. The 
ISO standard drive operates at transfer speeds 
of up to 4MB per second over SCS] 2 ports, and 
at seek times of up to 28 milliseconds. The 5.5- 
pound unit has a handle of its own, and comes 
with one primary backup software program, all 
the necessary cables, and one rewritable optical 
disk. ADPI will have a 230MB version of its 
portable optical drive out soon, at a price of 
approximately $1,995. 

e List price: One For All Model RO128, $1.4995. 
Analog & Digital Peripherals Inc., P.O. Box 
499, Troy, OH 45373; 800-758-1041, 513-339- 
2241; fax, 513-339-0070. 
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Sound Galaxy thrusts you to the head of the Full Spectrum of Sound Galaxy Multimedia! 
Multimedia Revolution with this hot pack- With 8-Bit mono to full 16-Bit stereo digital audio cards, 
ST iy age! The Sound Galaxy Pro 16L audio card WavePower Wave-Table Synthesis, and the a full range of 
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A product of Aztech Labs, Inc. 


AZTE=z 46707 Fremont Blvd., Fremont, CA 94538. U.S.A. Tel: (510) 623-8988 Fax: (510) 623-8989 


© 1993 Aztech Labs, Inc. Aztech, the Aztech logo, and Sound Galaxy are trademarks or registered trademarks of Aztech Labs, Inc. 
All other names are trademarks or registered trademarks of their respective holders. Specifications, terms, and services subject to changes without notice. 
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@ What would you call a technology that delivers the 
fastest adapters in the world? That has won immediate 
acceptance from network managers around the world? 
Millions know it by the name Parallel Tasking:" And 
you'll find it in only one place: The 3Com’® family of 
EtherLink® Ill adapters. 
With 3Com’s Parallel Tasking adapters there is simply 








no faster way to run your network. And there is no other 
adapter line that offers more convenience and more 
performance at a lower price. 

An EtherLink Ill Parallel Tasking adapter is SNMP- 
manageable. It is auto-configuring. And every 3Com 
EtherLink Ill adapter is backed by a lifetime warranty. 


No wonder 3Com’s Parallel Tasking adapters have 








been heralded by PC Week, PC Magazine, and InfoWorld 
as the number one adapter for network managers today. 
And for the second consecutive year, LANQuest Labs” has 
declared the Parallel Tasking architecture to be the fastest 
adapter technology available. 

It’s no surprise, then, that more than two million have 


been sold. 





But why not judge for yourself? For just $99, we'll 
send you an EtherLink Ill Benchmark Kit’ that includes 
two EtherLink Ill combo adapters and a Guide to Bench- 
marking Network Adapters from LANQuest Labs. Just 
call 1-800-NET-3Com. 

It’s never been easier to put unparalleled performance 
on your network. 
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Networks That Go the Distance” 
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*Limit one to a customer while quantities last. ©1993 3Com Corp. (408) 764-5000. 3Com, Networks That Go the Distance, Etherlink, and Parallel Tosling are trademarks of 3Com Corporation. LANQuest Labs is a trademark of LANQuest Group. All other trademarks are property of their respective owners. 
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We gave you the fastest 64-bit 
graphics engine for your PC. Now 
we give it to you at the lowest price! 


Introducing MGA-II. Our new 2 Mb VL 


and PCI graphics accelerators, based on the MGA-II chip, 
start as low as $599. And you still get the best productivity 
enhancing features in the industry. 


F ast. Designed to run at 50 MHz, MGA-II boosts 
performance to a shattering 90 million 
Winmarks’ for 8-bit color and 

30 million Winmarks’ for true 24-bit 
acceleration on your 486 PC, Intel® 
Pentium or DEC® Alpha-class systems. 





"...the only extra the Matrox engineers 





left out was a seat belt." 





James Karney 
PC Magazine, Sept. 14, '93 








Full of features. MGACII gives you the most 
“(MGA) ... includes more advanced advanced Windows and CAD produc- 
Windows features than I’ve seen on any tivity features. Using MGA’s Control 
Panel, you can easily access hardware 











other graphics board.” 





Evan Yares pan and zoom; a virtual desktop of 

CADalyst, July ‘93 1600 x 1200; on-the-fly resolution 
switching without rebooting Windows; and a color dithering 
process that simulates 24-bit color in 8-bit modes up to 1600 x 
1200 . And for CAD users, MGA comes bundled with Matrox 
DynaView , a powerful interface for AutoCAD and MicroStation 


creating the smoothest real-time pan and zoom. 
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International Computer Graphics 








Matrox MGA 
just got 
sljord 
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POWER GRAPHICS 
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Flexible. MGALII provides refresh rates up to 90 Hz and 
ultra-high 1600 x 1200 resolutions for your Windows™ 3.1, NT, 





OS/2, X-Windows, AutoCAD® or 
MicroStation® applications. You can | 
even upgrade to 4 Mb of VRAM and 


gain added speed and 24-bit color at 
1152 x 882. 


“The MGA...offers superior 


performance, first-class drivers and 








unbelievable value for money.” 





Martin Gordon 
PC User (UK), Late Aug. 93 








For the 3D power user. 
MGA], also designed to run at 
50 MHz, takes performance one step 





“...the accelerator beat our previous 





standard of excellence hands down.” 





Peter Coffee 
PC Week Magazine, June 14, ‘93 


further by incorporating 3D accelera- 





tion for Gouraud shaded rendering. 

MGA] provides support for ISA, VL, 
MCA or SUN platforms and growing 3D standards like 
Open GL, HOOPS and VESA. 





For the ultimate graphics solutions starting at $599, 
please call: 


1-800-361-1408 


Tel: (514) 685-2630 
Fax: (514) 685-2853 


Come See Us At 
COMDEX FALL 
Booth #83544 


Matrox Electronic Systems, Ltd. 
1055 St. Regis Blvd. Dorval 
Quebec, Canada H9P 2T4 





0 X 


©1993 All rights reserved. Matrox is a registered trademark of Matrox Electronic Systems, Ltd.; MGA is a trademark of Matrox Electronic Systems, Ltd.; Windows is a trademark of Microsoft Corporation; 
*Estimated WinMark scores based on in-house testing of MGA-I using Ziff-Davis WinBench 3.11, Pentium 66 MHz, 64Mb RAM, 512K cache, 1024 x 768 in 256 colors, 72Hz. 
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Read Only 


REVIEWS OF THE LATEST BOOKS FOR THE PC USER 


Edited by Lance Ulanoff 





Literature for Developing 
FoxPro Cunning 


BY SHERYL CANTER 





As database products go, FoxPro 
is one of the best. A PC Magazine 
Editor’s Choice, FoxPro com- 
bines a rich set of interactive tools 
that require no programming 
with a powerful suite of develop- 
ment tools for writing custom 
database applications. 

Just as the feature set of Fox- 
Pro runs the gamut from elemen- 
tary data access to sophisticated 
custom development, so does the 
spate of new books on FoxPro, 
Version 2.5—the first release 
since Microsoft acquired the 
product in mid-1992. 

With Version 2.5, there is fin- 
ally a Windows version. So most 
of the new FoxPro books come in 
both DOS and Windows editions. 


FoxPro concepts and offers clear 
explanations on how to normalize 
data and set up one-to-many rela- 
tionships between tables. While 
feature coverage is not compre- 
hensive, the selection of which 
commands to discuss is intelligent, 
and the reader comes away witha 
solid working knowledge of how 
to get things done. 

With its step-by-step tutorial 
style beginners will find Running 
FoxPro patient and kind. How- 
ever, experienced FoxPro users 
will find little that’s new, and if 
you want guidance in using the 
development tools, you’ll need to 
consult another reference. 


IN THE MIDDLE 

Perhaps the most comprehensive 
book on FoxPro is Using FoxPro 
2.5, Special Edition, 


WINDOWS FIRST LISING by Lisa Slater and 
For beginners, there’s [UR @)@—)@ yeas Steven Arnott. This 
Running FoxPro for . book covers the DOS 
Windows or Running version of the product; 
FoxPro for MS-DOS, for Windows, there 1s 
both by Sal Ricciardi, Using FoxPro 2.5 for 
a contributing editor Windows, Special 


to PC Magazine. 
Well-organized and 7 
clearly written, Running FoxPro 
takes you through the basics of 
what a database is and what con- 
stitutes good database design. 
FoxPro’s interactive features are 
explained in thorough detail— 
with the notable exception of the 
development tools. Though the 
Screen Builder, Menu Builder, 
and Project Manager do not nec- 
essarily require programming, 
custom database design was 
deemed beyond the scope of the 
book. 

Running FoxPro does an 
excellent job of explaining basic 





Edition, by the same 
authors. Using Fox- 
Pro a s runs well over 1,000 pages, 
and is packed with everything 
from database fundamentals to 
advanced programming tips. 
The book takes a tutorial ap- 
proach, relying heavily on extend- 


“uae Read Only Recommends 


| Tinkerers should enjoy this one. Build Your 
§| Own Low-Cost PostScript Printer and Save a 
® Bundle, by Horace W. LaBadie, Jr., $19.95, 
Windcrest/McGraw-Hill, 1-800-233-1128, 
. ISBN: 0- 8306- 4306-0. 


ed examples that are used to illus- 
trate everything from basic con- 
cepts to advanced techniques. But 
this approach works best when 
reading from cover-to-cover— 
not very realistic for a book of this 
size—and the format makes it 
awkward to use as a reference. 
Thanks to its comprehensive in- 
dex, you can unearth all the men- 
tions of a particular topic, but 
when you turn to the page you'll 
often find yourself in the middle 
of along example, making the dis- 
cussion difficult to follow. 

The tutorial approach also 
contributes to the book’s rather 
haphazard organiza- 
tion. For example, in- 
formation on creating 
a one-to-many rela- 
tionship between ta- 
bles, locatable only 
through the index, is 
buried within an exam- 
ple on how to use the 
browse window. Even 
the chapter ordering seems some- 
what random. The first chapter 
guides the reader through a 
whirlwind tour of FoxPro that will 
leave many beginners mightily 
confused. The description of what 
a database actually is doesn’t 
come until Chapter 3. 

Despite its shortcomings, 
Using FoxPro 2.5 contains some 
nice touches. An appendix pro- 
vides a complete guide to Fox- 
Pro’s default file extensions— 
something rarely found in the 
FoxPro manuals. And if you take 
the time to read each section care- 
fully, you'll find some excellent 













tips for power users, along with 
solid advice on program style. 


A DEVELOPER’S TREASURE 

For the truly advanced FoxPro 
user, there is FoxPro 2.5 Devel- 
oper’s Handbook by David M. 
Kalman, the editor-in-chief of 
DBMS Magazine. The book cov- 
ers both the DOS and Windows 
versions of the product. If you 
want to know how FoxPro really 
works, read this book. From its 
savvy synopsis of the history of 
FoxPro to its detailed discussion 
of the FoxPro API, FoxPro 2.5 
Developer’s Handbook gives the 
reader an inside view 
of what makes Fox- 
Pro tick, and how 
best to exploit it. 

The introduction 
includes a lucid de- 
scription of the Fox- 
Pro architecture. La- 
ter chapters detail the 
inner workings of 
FoxPro’s memo fields, indexes, 
the browse window, Rushmore 
technology, and other key topics 
for developers. Hints and warn- 
ings throughout the text alert you 
to FoxPro anomalies and unex- 
pected behavior. Serious FoxPro 
developers will want this book. 

e Running FoxPro for Windows, 
by Sal Ricciardi, $24.95; Microsoft 
Press, 800-227-4679; ISBN: 1- 
55615-553-0. Running FoxPro for 
MS-DOS ISBN: 1-55615-556-5. 
Circle 485 on reader service card 

e Using FoxPro 2.5 for Windows, 
Special Edition, by Lisa Slater 
and Steven Arnott, $35; Que, 800- 
428-5331; ISBN: 1-56529-002-X. 
Using FoxPro 2.5, Special Edi- 
tion; ISBN: 1-56529-065-8. 

Circle 486 on reader service card 

e FoxPro 2.5 Developer’s Hand- 
book, 2nd Edition, by David M. 
Kalman; $30.00; Random House 
Electronic Publishing, 800-733- 
3000; ISBN: 0-679-79159-0. 
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The new HP DeskJet 310 orinter. 
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producing clear, sharp, professional-looking output 
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they can quickly find anything you need. A portable computer can be a 





I 
highly effective way to store a roomful of files in a compact unit that can be accessed easily 


HOTEL: 


\ hotel can be a very peaceful, distraction-free environment for getting work done. And, since many 


hotels cater almost exclusively to business travelers, you'll find they are usually well-prepared to assist 


you with all your business travel needs. ( py machines, fax machines and, in some hotels personal 


rs are available to help you get your work done when separated from the conveniences of the 
| t i 





home office 


HOME: 


For one reason or another it’s sometimes impossible to avoid having to bring work home. Occasionally 
there simply isn’t enough time in the day to finish all Your work while at the office. On the other hand a 


ep 





som fer the environment of home when work 


mg on certain tasks. Whether it’s book-keeping 





or letter writing, its important to have the equipment and space you need at home to get work done 

















at high-quality black 
vhite or color wherever 


“you want to work. 


Hewlett-Packard presents the DeskJet 
printer that doesn't require a desk. 
The HP DeskJet 310 is small and light 
enough to let you print anywhere. At 
the office, at home or on the road. And 
it gives you sharp, 300-dpi print quality, 
in black & white or color. 


The HP DeskJet 310 costs only $379* 
yet it comes loaded with 84 typeface, 
size and style combinations, along 
with a new lightweight, multi-voltage 
power adapter. It prints portrait and 
landscape on plain paper, transpar- 
encies or labels, and it uses HP’s own 
inkjet technology for clear, crisp out- 
put at up to three pages per minute. 


[f that’s not enough for you, a whole 
family of optional accessories is avail- 
able, including a color kit for just $49, 
and a multi-page sheet feeder for easier 
desktop printing. 


HP has managed to fit everything you 
could want into a little printer package. 
To see for yourself, look in the Yellow 

-ages, or call 1-800-552-8500, Eoxt. 
7858 for the name of the HP dealer 
nearest you. 


DeskJet Printers 


Make it happen. 





(A eackann 


“Suggested U.S, list price. “in Canada call 1-800-387-3867, 
Ext. 7858, ©1993 Hewlett-Packard Company PE12320 
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‘in use. (After Dark oo saver 
software free with 
each monitor.) 







Nanao was the first monitor 
>. company to join in partner- 
sh D with the EPA Energy Star Program. Our 
commitment to bring technical innovation to 
today’s environment ranges from eliminating 
CFCs in our manufacturing process to using 
recyclable packaging and paper products. 





Nanao FLEXSCAN technology is compatible with all 

of today’s popular graphics cards, offering a viewing envi- 
ronment ranging 
from enlarged 
graphics to 
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Nanao T-Series and F-Series monitors 
have captured every major award. 
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To reduce glare, eliminate static electricity, and improve the focus level on the | | 

display area, Nanao has developed two anti-reflective innovations: ErgoCoat,” 

a protective coating for all F-series monitors, and ErgoPanel,” a sturdy panel 
that covers the surface of our T-series monitors. 
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Our user-friendly front control panel incorporates ergonomic design and 
ease-of-use as well as a variety of powerful options for customizing images. 


Phatohtyvies 
ren buy — fayiraye SAUTE 


At Nanao, details make all the difference in creating our family of 
professional display monitors. From the product design and manu- 
facturing that takes place in our factory to the end user’s working 
environment, Nanao pays attention to every detail. In engineering. 
Assembly. Product testing. Quality control. Shipping. Customer 
support. From the very first days of the company, we set out to be 
an innovator in monitor technology. And, in a few short years, we 
have achieved that goal. Today, Nanao has 
the lowest repair rate in the monitor industry, 
the highest product reliability, and a 


fast-growing number of enthusiastic 
customers. So if you’re looking for NANAO USA CORPORATION 


23535 Telo Avenue, Torrance, CA 90505 
(310) 325-5202 Fax: (310) 530-1679 


1-800-800-5202 


Superior in every detail is a registered trademark of Nanao Corporation. All product names are trademarks of their respective companies. © 1993 Nanao USA Corporation. 
The Energy Star emblem does not represent EPA endorsement of any product or service. 


CIRCLE 283 ON READER SERVICE CARD 















a superior monitor, start with the 
etails. We do. 








A WORLD OF COMMUNICATION 


Powerful translations! 





MicroTac nish Assistant 
I goals Search Format Translate Options Window Help 


{Traducciones poderosast 


Spanish Assistant le permite traducir correspondencia personal y 
documentos comerciales rapidamente y facilmente cel espanol al 
inglés, y viceversa, con un minimo de esfuerzo y de gasto. 


Spanish Assistant allows you to translate personal 
correspondence and commercial documents quickly and easily 
from Spanish to English, and vice versa, with a minimum of effort 
and of expense, 


HE LANGUAGE ASSISTANT SERIES" 


FULL DOCUMENT TRANSLATION 


The Best Translation Software for Windows and DOS - Guaranteed! 


THE COMPLETE TRANSLATION SOLUTION 

In today’s global economy, the ability to communicate in other 
languages is invaluable. Whether you want to produce business and 
personal correspondence or improve your foreign-language skills, the 
Language Assistant Series makes it easy. 


The Language Assistants translate documents from English to the 
foreign language, or vice versa. They produce understandable 
translations quickly and easily using sophisticated expert system 
technology. They’re great for composing and translating letters, faxes, 
e-mail and other foreign-language documents. 


POWERFUL REFERENCE TOOLS 

A complete suite of reference tools gives you instant help when 
writing, studying, and translating. You get extensive grammar help, 
complete verb conjugations, and bilingual dictionaries. You can easily 
customize the dictionaries by adding new words and phrases, or by 
modifying existing entries. 


The Windows version preserves WordPerfect, Microsoft Word for 
Windows, Lotus Ami Pro, and RTF formats, so you can quickly 
translate existing documents. The DOS version works with ASCII 
text files which can be easily generated by most word processors. 





THE #1 CHOICE 

The Language Assistant Series is the world’s best-selling translation 
software with over 250,000 units sold. They’re a great value at 
$99.95 each. And with a 90-day money-back guarantee, they’re risk 
free. Order Now! 


SEE YOUR SOFTWARE DEALER 
OR CALL 1-800-366-4170 





¢ v4 Spanish Assistant™ German Assistant™ 


™ 


Italian Assistant™ 





f French Assistant 
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MICROTAC SOFTWARE, INC. 


4655 Cass Street, 2nd Floor * San Diego, CA 92109 
(800) 366-4170 * (619) 272-5700 © Fax: (619) 272-9734 


All product names are trademarks or registered trademarks of their respective owners. 





Michael J. Miller 








PC Magazine Goes CD 


eople are talking about the coming of “interactive media.” At 
PC Magazine, we decided that rather than just talking about 
it, we wanted to try it. Asa result, we have just completed our 


first PC Magazine CD, a CD-ROM companion to the maga- 


zine, containing the 486 Buyers’ Guide from our Decem- 
ber 7, 1993, issue along with many other features. 

It’s been a fascinating project because it has shown us 
the strengths and possibilities of this new medium and has 
revealed some of its limitations. 


TOMORROW’S TOOL 
Let’s start with the strengths. The new technology lets us 
do many things we could never do in the printed version 
of the magazine. For instance, we can include our bench- 
mark tests. They let you test your own system and com- 
pare it with any of the machines or video boards we 
reviewed in the December 7, 1993, issue. Thanks to our 
friends at Computer Library, we are also able to include 
full text for all articles that appeared in PC Magazine 
between October 1992 and November 1993 in an inter- 
active, searchable format. 

We can also include the test files that our lab techni- 
cians and reviewers actually created in PC Magazine Labs 
using today’s multimedia presentation tools. These 
test files—along with final reviews from the magazine— 
give readers a real feel for what these multimedia pack- 
ages can do. After all, seeing is believing. 

All this shows the poten- 
tial of CD-ROM as an 
interactive medium. Never- 
theless, it’s still just an 
experiment. We don’t 
know—and neither does 
anyone else—exactly what 
readers want from an “elec- 
tronic magazine.” The most 
important thing we hope to 
gain from this first CD- 
ROM is an indication of 
whether readers want this 
kind of information and 
how they will use it. (The 
disk is available for $14.95 
plus $3.00 shipping and 
handling; call 1-800-787- 
9677.) 

The process of creating 
a magazine on CD-ROM 


Illustration by J.D. King 





Putting PC Magazine on 
CD-ROM revealed the power and 


pitfalls of the technology. 


presents a whole new series of technological questions— 
quite separate from those encountered during the regu- 
lar publication of PC Magazine. An electronic magazine 
requires a different design than a printed magazine 
needs, in part because it should be interactive and in part 
because a screen looks so much different from a printed 
page. Today’s screens do not have nearly the resolution 
of a printed magazine page and usually do not offer com- 
parable depth of color, either. So we can’t have the same 
kind or amount of art. And most people don’t have the 
selection of fonts we have for printed output, so we have 
to use a font set that represents the least common 
denominator. 

Perhaps a more fundamental question is what maga- 
zine articles should look like in an interactive format. In 
other words, what is the best user interface? It turns out 
that there may not be one best, and we ended up with sev- 
eral different UIs in different parts of the CD. 

Computer Library also supplied us with Computer 
Select’s new Windows-based search engine to use with 
the text. A while back, we started packaging and offer- 
ing a series of questions and answers from our Solutions 
section on ZiffNet, our on-line system. For that we used 
the standard Windows help 
system, and it worked so 
well we decided to include 
it in PC Magazine CD. But 
for the main stories on the 
CD-ROM, we used a com- 
pletely new point-and-click 
user interface, which looks 
more like a standard maga- 
zine format. This was 
developed by our col- 
leagues at Ziff Desktop 
Information (ZDI). 

All three user interfaces 
have their strengths and 
weaknesses. Computer Se- 
lect’s interface is great if you 
know what you’re looking 
for, but it’s not designed for 
browsing. The interface 
designed by ZDI is better 
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for browsing but not so good for searching 
for specific information. Windows Help is 
somewhere in the middle. 

Which is the right UI? We don’t know. 
That’s one of the reasons we’re looking for 
feedback from our readers. I suspect that the 
ultimate UI will combine what’s best in all 
these interfaces. 


TODAY’S HEADACHE 

One thing you will not find on our CD-ROM 
is any editorial video. This was a tough deci- 
sion, but the truth is that, currently, not much 
of our editorial is designed for video. We 
could have done a short introduction to the 
disk in video, but there were several techni- 
cal problems we couldn’t solve to our satis- 

faction in the time we had. 

To begin with, Windows does not ship 
with a video viewer. So we would have had 
to include one on our CD. That’s a problem, 
in part because we didn’t want to force peo- 
ple to install a new driver and in part 
because we didn’t have enough time to eval- 


uate compatibility questions. Also, video 
technology is very much in flux, and we 
were looking for something that looks good 
on all sort of systems. 

Not that we haven’t worked with video. 
For another project, we recently did a 
demonstration of video moving over a net- 
work. After a lot of practice and experimen- 
tation, we ended up doing an impressive 
demonstration of video using MPEG com- 
pression in an OLE object embedded in 
Compel multimedia presentation. The final 
result worked well, but along the way we 
learned some hard truths about today’s PC 
video technology. 

The size of a video file varies dramatical- 
ly according to the video compression/ 
decompression scheme you use. Also, some 
video drivers didn’t display correctly on all 
systems, and for reasons we still can’t 
explain, a number of applications occasion- 
ally locked up when video was installed. We 
eventually got video working well for the 
demonstration, but the experience proved to 
us that video technology still has a long way 
to go. 

Despite these problems, video on the PC 
is getting better. The next generation of 
video software, multimedia creation tools, 


and video playback hardware should solve 


most of the problems we found. So who 
knows? Maybe we'll have video on our next 
CD-ROM. 

The creation of the CD-ROM and our 
work with video has been very interesting 
and a lot of fun for everyone involved. It also 
provides further proof of how much we learn 
by actually trying to use all this technology. 
Seeing multimedia demonstrations and writ- 
ing about them is interesting. It’s even better 
when we can actually use these applications 
and test them in the labs. But using the tech- 
nology in a real project has given us a better 
understanding of its benefits and the prob- 
lems that weigh it down. 

One thing is certain: Everyone involved 
with the production of PC Magazine CD is 
convinced that electronic, interactive maga- 
zines, whether distributed on-line or via 
CD-ROM, have a tremendous amount of 
potential as companions to printed maga- 
zines. We are also convinced that all the 
CD-ROM multimedia publications you’re 
seeing now are still works-in-progress. 

The real question is whether the PC Mag- 
azine CD we created is what users want. In 
that regard, I guess that makes us just like 
any other software developer.O 





No Noise, No Hassle. 
Just SCREAMER Prices! 


DataPort™ 14.4/Fax Modem with Exclusi 


You get 10 noise from AT&T’s Optical Line Interface* 

(OLI™), just the fastest speeds possible on good or bad 
phone lines. You get no hassle either, with AT&T’s Enhance 
Throughput Cellular (ETC™) protocol,* just the fastest speeds 


when connected to a cellular call. 


m V 32bis/V.17 (sends/receives 14,400 bps data and fax) 
@ V.42bis/MNP 5 (data compression, error correction) 

m 16550A buffered UART for PC internal card 

@ Increased first time connectivity and optimal speed 


using OL] and ETC 
m Background faxing 


m Auto data/fax discrimination 
m Backed by AT&T for as long as you own it 
— Lifetime warranty and TOLL-FREE technical support 
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* Patent pending 





© 1994 AT&T. DataPort, OLI, and ETC are trademarks of AT&T. 










ENHANCED THROUGHPUT CELLULAR 


$239 | Est. retail price for PC external 


$249 | Est. retail price for Mac external 


Est. retail price 
PC internal card 





Includes QuickLink IIT comm/fax software for DOS and 
Windows or the Mac. Mac version also has serial port cable. 


Visit Computer City, Fry’s, and Elek-Tek for exciting low 


prices! Or for the name of other dealers near you, or to order 


Alsat 


((u 


marks of their respective owners. Lifetime warranty is limited and applies to original purchaser only. 





the DataPort 14.4/Fax Modem directly, call now: 
1 800 554-4996 ext. 25012 
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All other products or services mentioned are the trademarks, service marks, registered trademarks, or registered service 
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Buv Dire: t From The Industry Source. 





Acer makes the PCs sol 
by the world’s leading 
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— Computer companies. 








































THE $1.5 BILLION GIANT 
You CAn REty ON. 


Since our start in 1976, Acer has grown 
to be the vendor of choice for the world’s 
top computer companies. Some of the 
biggest names in the industry recognize 
Acer as one of the world’s most quality- 
conscious PC manufacturers. Our attention 
to detail, excellent record of reliability and 
great value have helped us to achieve 
status as the world’s leading OEM 
manufacturer. Now you can buy direct 
from the industry source. 


DISTINCTION 





Received by the 

AcerPAC Multimedia 
System for excellent 
features and design. 


Received by the 
AcerPower 486e and 
notebook for the right 
combination of perfor- 
mance, price, expand- 


ability and design. 


The symbol of quality 
that only a select few 
can claim. 


ISO 9000—TheE 
ULTIMATE IN QUALITY. 


Acer products have some of the highest 
out-of-box reliability and up-time rates 
in the industry, which means you can 
always count on your PC. As one of 
the few multi-national companies 
in the U.S. to offer a complete 
family of computer products 
built entirely in ISO 9000- 
certified facilities, you get quality 
and excellence in every Acer 
product you buy. 


You GET INNOVATIVE 
TECHNOLOGY FIRST. 


The first MIPS-based PC. The first 
symmetric multiprocessing PC. The first 
PC with dual-Pentium™ single-chip upgrade 
capability. This is just a sampling of the 
innovative technology firsts that Acer 
has achieved in 17 years of building 
unique computing solutions. 














VES 
LocAL Bi 
Built For SPEE 


Acer desktop PCs give you 

more than 16 times the speed of 
ISA with VESA local bus. VL bus connec 
peripherals directly to the CPU where 32 bi 
of data can be passed along at incredible 
speeds providing the perfect solution for 
demanding applications like full-motion 
video and multitasking. 


Easy UPGRADES WitH CuHipUP:” 


Because we're committed to engineering 
leading-edge features into 
everything we make, 
you can rest assured 
that every product 
you purchase from 
Acer won't be outdated 
before you get it out of 
the box. Our unique ChipUp technology 
allows users to upgrade their systems 
to the full family of Intel processors, 
including the DX/50, DX2/66 and even 
the next generation Intel Pentium 
Upgrade Processor. 










_ Popular software l 
Microsoft Works for 
Windows and 

Productivity Pack 

__ comes preloade 

on select 

Acer systen 





you can buy Acer direct. 


Also available through our fine resellers and retailers. ‘J 
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AcerPower 486DX2/66 


@ Intel 486DX2/66MHz CPU 

™ 16MB System RAM (expandable to 64MB) 

m 256KB Second-level Cache 

m= 340MB Hard Disk Drive and 2X CD-ROM Drive 
@ 1.44MB Floppy Disk Drive 

= VL Bus lecroted VGA with IMB DRAM-ATI 

m 15" SVGA .28 Non-interlaced Color Monitor 

@ Upgradable to Intel Pentium Upgrade Processor 
™ Microsoft Works for Windows, Productivity/ 


Entertainment Packs and Quicken® Installed 
_ ietamen ets oider lei SD OOS 
AcerPower 486DX2/66 


For just a little extra money you can see a lot more. Take 
® Intel 486DX2/66MHz CPU 


m BNB System RAM (expandable to 64MB) advantage of our monitor upgrade program and you can 
m@ 128KB Second-level Cache get a 15" low radiation color monitor with 1024 x 768 
































m 340MB Hard Disk Drive = resolution for only $99 more. And $549 more will get you 
= Dual Floppy Disk Drives ‘ : cass 

m VL Bus Accelerated VGA with IMB DRAM-S3 a full-featured 17” color monitor with on-screen adjustment 
m 15" SVGA .28 Non-interlaced Color Monitor capabilities and 1280 x 1024 resolution. After all, don’t 


@ Upgradable to Intel Pentium Upgrade Processor 
™ Microsoft Works for Windows, Productivity/ 


Entertainment Packs and Quicken Installed 
_ men olson censck — SD SBES 
AcerPower 486DX2/50 


Intel 486DX2/50MHz CPU 

m™ 8MB System RAM (expandable to 64MB) The 

= 128KB Second-level Cache : 

m 340MB Hard Disk Drive Graphics 


= Dual Floppy Disk Drives AcerView™ 56L 15" Coton Monitor 
m VL Bus Accelerated VGA with IMB DRAM-S3 Blaster 


m 15".28 Non-interlaced Color Monitor 15° Non-glare Flat Square Screen 


@ Upgradable to Intel Pentium Upgrade Processor Low Radiation CRT 
@ Microsoft Works for Windows, Productivity/ 


Superfine 0.28mm Dot Pitch 
Entertainment Packs and Quicken Installed 
= 8 16-bit ISA Slots, 2 on VL Bus $2,1 95 1024 x 768 Resolution, NI 


Intelligent Micro-control System 
Acer ACROS 486DX2/50 


Ergonomic Tilt/Swivel Base 
@ Intel 486DX2/50MHz CPU 


m= 4MB System RAM (expandable to 36MB) 
m 340MB Hard Disk Drive The Perfect 


® Dual Floppy Disk Drives Windows 


m ]MB VESA Cirrus Logic’ Graphics Accelerator ° 
™ 14".28 Non-interlaced SVGA Color Monitor Workstation 


= Upgradable to Intel Pentium Upgrade Processor on 
™ Microsoft Works for Windows, Productivity/ Additional 


Entertainment Packs and Quicken Installed 
= 4 16-bit ISA Slots, 2 on VL Bus SI 79 5 
= 128KB Cache Upgrade.....$35 ! | 


Acer ACROS 486SX/33 


Intel 486SX/33MHz CPU 


4MB System RAM (expandable to 36MB) 
240MB Hard Disk Drive Excellent 


1.44MB Floppy Disk Drive Price/ 


1MB VESA Cirrus Logic Graphics Accelerator Automatic Display Mode Switchin 
14" .28 Non-interlaced SVGA Color Monitor Performance play g 


Upgradable to Intel Pentium Upgrade Processor 16 User-programmable Display Modes 


9600 Baud Fax Mod | i 
Microsoh Work for Windows Productivity/Enter- VGA, SVGA, XGA, VESA, and CAD/CAN Compatible 


tainment Packs, Quicken and Prodigy® Installed al VLMF Low Radiation Feature 
4 16-bit ISA Slots $1,395 ew 


= 128KB Cache Upgrade..... Call for prices to purchase monitors separately. 


When calling, 
qi a a please reference 
#123 ACD 


you deserve it? 





Additional 








AcerView 76i 17" CoLoR MONITOR 
17" Non-glare Flat Screen 
Superfine 0.28mm Dot Pitch 
iColor System for Color Adjustments 
Intelligent iScreen Menus 










onday through Friday 6 AM-6 PM and Saturday 8 AM-4 PM Pacific Time 


Only the Acer product line spans 
all your computing ne 





~ MaxelrA 
MULTIMEDIA HOLIDAY! 


‘Tis the season for giving—and the exciting Acer 
Multimedia System is a great choice for anyone 
on your list. There’s nothing like the interactive 
combination of audio and video to bring 
information to life. 





Acer Multimedia 


Intel 4865X/33MHz _ 

4MB System RAM (expandable to 36MB) 
128KB Second-level Cache 
240MB Hard Disk Drive and 2X CD-ROM Drive 
1.44MB Floppy Disk Drive __ 
IMB VESA Cirrus Logic eum 
Graphics Accelerator 

16-bit Sound Card : 
Two External Speakers 
14" SVGA .28 Non-interlaced Color M 
Microsoft Works” for Windows’ Mul 
Edition, Encarta,” Golf, : 





rte 






cclwindowstbird.wav 








. nl 4 << 





EXCLUSIVE MICROSOFT 
MULTIMEDIA SOFTWARE. 


Learning is a never-ending world of dis- 
covery for students and adults with this 
powerful bundle of Microsoft educational 


the funny thing is, it’s hard to tell the 
two apart! Microsoft Works for Windows 
Multimedia Edition features an on-line 
tutorial that will have you using word 
processing, charts, spreadsheets and 
graphics like a pro. Encarta sets a new 
standard for electronic encyclopedias that 
is unmatched in breadth and depth. Golf 
gets you on the course no matter how 
windy it is outside. Cinemania and 
SoundBits bring fabulous movie and 
cartoon audio and images to your PC! 





and entertainment multimedia software... 






eds. 


NOTEBOOKS MADE WITH 
You In Minp. 


We've designed our notebooks with yo 
comfort in mind. The ergonomic palmres 
with integrated EasyTrac™ trackball is 
exceptionally 
easy to use 
and reduces 
wrist strain 
during long 
periods of 
typing. The 
82-key 
keyboard 
has a logical 
layout with 
separate PeUp, PgDn, Home and End 
Keys and a comfortable tactile feel. 






























HIGH PERFORMANCE PRICED RIGHT 


















Acer recognizes that what you want in a 
computer is leading technology and lastin 
performance at a reasonable price. That's 
why we have more than 
500 engineers dedicated 
to developing new, 
innovative technologies 
that are introduced in 
high-quality, reliable 
NetWare. ae And our strong 
alliances with companies like Novell, 
Microsoft and SCO give us the ability to 
support new products like Windows NT 4 
soon as they hit the market. So whether 
you need a powerful notebook or a high 
performance server, count on Acer to gi 
you what you need at a price 
you can afford. 

























































AcerPower 486DX2/66e 


m Intel 486DX2/66MHz CPU 
m™ 8MB System RAM (expandable to 64MB) lat WORLD 
Ps 













m 128KB Second-level Cache 

@ 340MB IDE Hard Disk Drive 

= Dual Floppy Disk Drives 

m SVGA Graphic Adapter 

m 15" SVGA .28 Flat Screen Monitor 

® Microsoft Windows 3.1, MS-DOS® 6 

= 7 Expansion Slots, 2 ISA, 5 EISA 

@ Upgradable to Intel Pentium Upgrade Processor 


m@ Super EISA Performance $2,795 


m Intel 486DX2/66MHz CPU 


m 8MB System RAM (expandable to 64MB) 
m 256KB Second-level Cache Powerful 


= 520MB-SCSI Hard Disk Drive Space-saving 


= Dual Floppy Disk Drives ae 
m VL Bus Accelerated VGA with IMB DRAM-S3 Mini-tower 


m™ AcerLAN Network Card, 16-bit Ethernet 

@ Upgradable to Intel Pentium Upgrade Processor 

m= 14"SVGA .28 Non-interlaced Color Monitor 

Microsoft Works for Windows, Productivity/ 
Entertainment Packs and Quicken Installed 

@ 6 16-bit ISA Slots, 2 on VL Bus 


AcerNote 750 486SL/25 


m@ Intel 486SL/25MHz CPU 

= 4MB System RAM 

m 2 PCMCIA Type Il Slots/1 Type Ill Slot 

m 9.5" Active-matrix Color Display 

m= 120MB Hard Disk Drive 

= Palmrest with Integrated Trackball 

m SmartCase’ Modular Housing 

m MS-DOS 6, Microsoft Windows 3.1 and 
Works for Windows Installed 

@ International Travelers Warranty 


$3,695 
= Monochrome Price.....$2,149 
AcerNote 730¢ 486SX/25 


@ Intel SL-Enhanced 486SX/25MHz CPU 
= 4MB System RAM Affordable 
Color 


= 9.5" Dual-scan Passive-matrix Color Display 
Notebook 


m 120MB Hard Disk Drive 
$2,445 





$2,895 


Active- 
Matrix Color 
Display 

















= Palmrest with Integrated Trackball 

= SmartCase Modular Housing 

™ Fax Modem and Software 

m MS-DOS 6, Microsoft Windows 3.1 and 
Works for Windows and Prodigy Installed 

@ International Travelers Warranty 

= Monochrome Price.....$1,895 





OU DESERVE SPECIAL TREATMENT. 


in the Preferred Corporate Buyer Program and you'll get 

‘eferential treatment—such as a dedicated account represen- 

tive with a special 800 ordering number, your own service and 
pport hotline, replacement parts in 48-hours and special lease rates. 


ouy Acer direct. 
all 800-848-ACER 


onday through Friday 6 AM-6 PM and Saturday 8 AM-4 PM Pacific Time 


CIRCLE 034 ON READER SERVICE CARD 


When calling, 
please reference 
#123 ACD 


Have a question about how to set up your system? 
Want to know how to get going on Microsoft Works 
for Windows? Curious about what options are 
available with your system? Just call us toll-free, 
any time of day, any day of the week and our 
trained professionals will be happy to help. 


Don’t worry. If you have a problem with your Acer 
desktop system, we'll have a service representative 
out fo you in 48 hours—we promise. 


Because time is money, we will get replacement parts 
out in less than 72 hours. 





When you take your Acer ey “> 

notebook on the RS Pa 
ye 

road, you ~S €, 


take first-class 
service and support 
with you. Every 
AcerNote computer comes with a one-year 
International Travelers Warranty, which gives you 
support in more than twenty countries worldwide. 


We are so sure that you'll be totally satisfied with your 
new Acer system that we're offering a full 30-day 
money-back guarantee—no questions asked. 


Acer America Corporation 
2641 Orchard Parkway 
San Jose, CA 95134 

Fax: 408-922-2953 


Please call 1-800-848-ACER for details on the money-back guarantee, 
limited warranty and International Travelers Warranty. Return shipping 
and insurance charges are the responsibility of the customer. Not 
available in Canada. On-site service may not be available in certain 
remote locations. Products, availability, prices and programs are 
subject to change or cancellation without notice. Shipping and 
handling charges are extra. Acer and the Acer logo are registered 
trademarks and AcerNote, AcerView, ChipUp and SmartCase are 
trademarks of Acer America Corporation and Acer, Inc. Intel and the 


AG Inside Logo are registered trademarks of Intel Corporation. All 


other brands and product names are trademarks or registered 
trademarks of their respective companies. ©1993 Acer America 
Corporation. All rights reserved. 
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z Now THAT's MULTIMEDIA 
| Ne Fusion DoubleCD™ 16 —The Complete Multimedia Kit. 





Call 1-800-845-5870 for information or a dealer near you. © 1993 Media Vision, Inc., 47300 Bayside Parkw: ay, Fremont, CA 94538. (510) 770-8600. Fax: (510) 770-9592. Pro / AudioSpectrum and 
Fusion DoubleCD 16 are trademarks of Media Vision, Inc. Any other tr ademarks are owned by their respective holders. Any and all bundled software subject to change without notice. 
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Bill Machrone 








Revenge of the Nerds 


eorge McFly triumphed over Biff ‘Tannen in Back to the Future. 


Rick Moranis, as Wayne Szalinski, won out over the evil forces 


of pragmatism and greed in Honey, I Shrunk the Kids. And in 
real life, nerds are in big demand. Quants run Wall Street. Win- 


dows programmers write their own tickets in the job 
market. Brainpower is in; the jocks are in full retreat. 
Marketing campaigns target computer nerds because 
they tell everybody else what to buy. 

Nerds are good consumers, too. A recent survey of PC 
end users by TechScan Inc. says that if you have a home 
computer you’re much more likely to own other state-of- 
the-art consumer electronic devices, such as camcorders 
and cellular phones. For instance, 72 percent own answer- 
ing machines, as opposed to a 43 percent national aver- 
age. Apparently, if you can harness one technology, 
you're likely to harness others. No wonder nerds are in 
the driver’s seat when it comes to guiding the purchase 
decisions of the technically challenged. 

When they tell others what to buy, do they say, “Don't 
buy IBM?” That’s what a recent article in Business Week 
asserted. The article identified gotta-have-it-all technol- 
ogy gurus as a $5 billion market, and they come from 
every walk of life. (Of course, if you’ve been reading PC 
Magazine for any appreciable amount of time, none of 
this comes as a surprise to you.) I was surprised by one 
aspect of the article, though, where it asserted that nerds 
think that IBM builds overly conservative, underper- 
forming machines. This 
didn’t sit well with me. In 
the past, buying an IBM 
machine generally meant 
that you worked ina True 
Blue shop or had more 
money than brains. And 
when IBM was mired in the 
doldrums of its 286-based 
lineup, they did have a per- 
formance deficit. But no 
more. Some of the speediest 
machines ever tested by PC 
Labs have worn the IBM 
label. 

Puzzled by this con- 
trast/quandary, I decided to 
check with some truly 


folks who hang out on PC 
Magazine’s Editorial forum 


Illustration by J.D. King 





Suffer no more at the 
knowledgeable nerds, the hands of your less-technical friends. 


on ZiffNet. I posed the question, “Do hackers hate 
IBM?,” and cited the Business Week article. I asked if 
they’d be embarrassed to have a current-generation IBM 
machine, especially an Ambra or ValuePoint, on their 
desks. I was surprised by the responses, not for the posi- 
tion they took, but for their vehemence. Almost every- 
one who responded had something nice to say about 
IBM, or at least some aspect of IBM. Many lauded the 
ThinkPad line and cited it as IBM at its best. But several 
wished they didn’t have to pay top dollar for all those 
desirable features. Clearly, however, carrying a ThinkPad 
is an enormous status symbol among nerds and normal 
businessfolk alike. 


SALUTE OR SLUR? 

One of the more interesting comments (and backhanded 
compliments) came from Ed Bauman, who claims that 
the IBM stuff is overbuilt. Why design equipment that 
will last for a decade or more, he reasons, when it’s going 
to be replaced long before it expires from old age? Why, 
indeed? Planned obsolescence is what got Detroit into so 
much trouble, and the damage took decades to undo. 
Should a product be built no better than it needs to be, in 
the knowledge that it'll be 
cast aside by its original pur- 
chaser in a couple of years? 
Cac cupldic. The idea is repellent to me, 
but producers of “good 
enough” machines cut costs, 
boosted margins, and ate 
the first-tier manufacturers’ 


ie 00 justia € lunch in previous years. 
aifhinvaabaneed Another frequent PC 
MagNet participant, Bill 
mper hoc ut pi Beem, cited IBM’s great 
Pessguisapeio DOA record, one of the 
—— lowest in the industry, and 


ar semper hoc ut 
a se alliciate et st 


*-« What 


its high standing in recent 
PC Magazine Service and 
Reliability surveys. Beem 
has run an all-IBM shop at a 
bank and has nothing but 
praise for the ease of main- 


Brainpower 1s IN. taining and upgrading 
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INSIDER’S 
PRICE 


FOR OUR READERS — SUBSCRIBE & SAVE 


ANNUAL COVER REGULAR YOUR 
PRICE SUBSCRIPTION PRICE| PROFESSIONAL RATE| BONUS STATUS 


“WH Ne twork OSs: 
NT Advanced Server, 
NetWare 4.0, and : 
5 Others  Compet te 
























Price Waterhouse 

And PC Labs $49.95 Quattro Pro 

Tackle —— 5.0 Excels at Data 
Modeli 
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with your paid 
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subscribe now, and get 22 issues for only $29.97 — 
that's 54% off the annual cover price! Better yet, sign up 
for two years and get 44 issues for just $49.97 —a 
Savings of 62%! 

Along with your order you'll also get PC Magazine’s 
“Utilities Library” on 3 disks — FREE with your paid 
subscription! These 146 DOS and Windows™ utilities, 
selected especially for new subscribers by PC Magazine’s 
editors, let you upgrade your system, boost your PC 
power, and simplify tasks — all at the touch of a key! This 
exclusive software is available only to new subscribers! 


ONE YEAR TWO YEARS 


22 issues for $29.97. 44 issues for $49.97. 
YOU SAVE 54%! YOU SAVE 62%! 


Call toll-free today: 
1-800-289-0429 


Canada and foreign add $36.00 per year. U.S. funds only. Canadian GST included. Please 
allow 30 days for shipment of first issue. FREE disks will be sent upon payment. 









Bill Machrone 


Micro Channel machines. Unfortunately, his 
enthusiasm for PS/2s failed to find many 
sympathetic voices. The others agreed that 
the PS/2s are well built mechanically but that 
the architecture seems not to have borne 
fruit except in high-end file servers. I’ve 
always encouraged IBM to build high-per- 
formance ISA machines that match its PS/2 
line in performance and let the customer 
decide. This strategy is obviously working, as 
the recent dramatic upswing in market share 
(a 35 percent gain) would indicate. 

Perhaps I shouldn’t have put too much 
stock in the Business Week article after all. 
Upon rereading it, examined the accompa- 
nying photograph. In it a young playwright, 
surrounded by equipment, has his hand rest- 
ing fondly ona ThinkPad 720c. On top of 
that, it misattributed an article about a pop- 
ular PC Magazine utility, WinCMD, to Byte. 


YOU’LL LAUGH OUT LOUD 

Once upon a time, there was nothing funny 
about computers. Everything in this business 
was deadly serious. Fortunately, that’s 
changing as PCs enter the mainstream. I just 
read Matthew Lake’s book, Breaking Into 
Windows, published by ZD Press. Lake 
writes for our sister publication, PC/ 
Computing, and takes a very lighthearted 
approach to the serious business of learning 
Windows. The book’s subtitle is, “Subvert 
the system with these shamelessly trivial 
time-wasting tricks, toys, and techniques.” 
Under the guise of wasting untold amounts 
of time, you’re guided through many of Win- 
dows’ back alleys and uncharted pathways. 
When you emerge, you have a newfound 
sense of the subtleties and undocumented 
aspects of Windows that affect your every- 
day applications. As the author points out, 
“Occasionally, I have to concede, you’ll find 
a procedure or tip that will come in handy 
when you have to do work in Windows. I 
offer no excuse for the useful tips that slip in, 
except to say that sometimes you have to 
save a little time at work to waste it later in 
frivolity.” 

The book includes a disk with some use- 
ful shareware, freeware, drivers, and 
resource files. Armed with the information 
in this book, you'll become, by degrees, an 
utter pain to your coworkers, a knowledge- 
able Windows hacker, and an indispensable, 
if annoying, fountain of knowledge. You'll 
get a kick out of Lake’s wacky, unconven- 
tional approach, too.0 
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The New ™ 
Generation 
Monitors 


View Sonic’s New Generation is everything high 
performance monitors should be... and more. 


pan. Teast: Litt 


The ViewSonic 15, 17,20 and 21 produce 
remarkably crisp, sharp screen images with 
enhanced vibrant colors. Some advanced 
innovations include ergonomically designed 
drop-down digital control panels, special 
screen coatings, the ViewMatch™ color control 
system, and resolutions up to 1600 x 1280 


non-interlaced. : 

: : . : oe i 
The biggest surprise of all is the price—much “ 
less than you’d expect to pay for such 


astounding quality. 


Call ViewSonic at 800-888-8583 for 
information on our award-winning monitors. 


Welcome to the New Generation 


FEATURE SUMMARY 


ViewSonic | ViewSonic 
15 17 


Screen Size 15” 17" 


Dot Pitch ( 0.27 a 8 X \ or CorelD Raw! 18.00 


Horizontal ae ‘ b q i -. anion Etlegis Arrange Display Specat 
bless 30-64 | 30-82 ary : 2 
Frequency (KHz) _ ._ ,. + 3 o 


1600 x 1280 
Non-Interlaced 


Bo 


Maximum Refresh 
Rate (Hz) at 
1280 x 1024 Ni 


Flat Square Screen 


ViewMatch™ Color 
Control 


ON 
— 
oN 


Low Radiatio 
(MPRII) 


Suggested List $549 | $1,099 | $2,099 
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20480 Business Pkwy Walnut, CA 91789 
Tel. (909) 869-7976 Fax (909) 869-7958 


ViewSonic 21 screen image by SPATIAL TECHNOLOGY INC., Boulder, CO. Created with 
IS° Geometric Modeler and rendered with Visualization Husk. 

Color temperature select 9300°K or 6550°K onl} 

HARDWARE 





Il products and brand names are registered trademarks of their respective companies. 















How can computers eve 
thet does the comput 


Chances are, you don't care about pays : | 
which microprocessor is inside your | 
computer. And why should you? 

You havent had a choice. 

That’ because in the vast majority 
of personal computers, the micro- 
processor — that central, essential 
thinking part inside —is exactly the 
same. They're all made by the same 
company. And that one company 
dictates how fast,and how much, 
those microprocessors are. 

A bit like,“you can have any color 
you want, as long as it’s black’ 
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We run all the software you have, and the software you're 
going to have. 


Until now, no one has ever suc- 
cessfully challenged that idea. 

Because no one has ever come up 
with a better one. As we said, until now. 


Smarter Microprocessors. 


From A Smarter Microprocessor 
Company. 


Pretty audacious, isnt it? | | 

Especially coming from a company i. ....._me. ss. 
you've probably never heard of. 

But you will. Because more and We think they can. And that’s 
more people are going tobe buyingcom- — how were making them. 
puters with Cyrix® chips inside. Those 

, , How We Did What Everyone 

chips are going to be more powerful, Said Couldn't Be ih 
or less expensive, or lower power, or 


faster, or in some cases, all of the above. Conventional wisdom __s 
Here’s what it comes down to: says youcantbuilda @ 
Can microprocessors get any smarter? new microprocessor 


that’s compatible 
with the standard 
without “borrowing” 
from existing designs. 
The conventional 
wisdom is wrong. 


Our low-power 486SLC chips 
mean longer-running laptops. 


Cyrix is a registered trademark, and Cyrix instead and FasMath are trademarks of Cyrix Corporation. All other brand or product names are trademarks or registered trademarks of their respective holders. © 1993 Cyrix Corporation. 












You see, rather than copying exist- 
ing microprocessors, and producing 
more chips with the same architectural 
limitations, we took a more innovative 
approach. We started by looking at 
your software, and figuring out what 
it would take to make it run faster, 
and more efficiently. 


me | 


And since software is the reason 
for having a computer in the first place, 
that approach seems to make sense. 

Italso makes our microprocessors 
100% compatible, now and later. 


Its the short way 
home, too. We pro- 
duced four versions 
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rif the part 
gis always the same? 


Cyrix 








of our totally compatible Cx486 family 
in a very small fraction of the time it 
normally takes to turn out one. 

If that’s not smarter, we don't 
know what is. 


Smarter. 
In More Ways Than One. 


Here's what we've been up to so far. 
We've sold $100 million worth 
of our FasMath” coprocessors, the 
industry's highest performance family 
math chips. 
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MICROSOFT. 
WINDOWS | Itruns with 
COMPATIBLE NetWare 


Our popular Cx480SLC is put- 
ting sophisticated power management 
into the most advanced notebooks. 

And our one-chip 386-to-486 
Upgrade Microprocessor” installs in 
minutes, costs under $400, and 
doubles the application performance 
of your old faithful 386 machine. 

Today, there are over 3 million 
Cyrix chips in use . 
worldwide. 

And some 
of our most 
popular prod- 
ucts are being 
second-sourced by 
Texas Instruments. 

So you can plan on seeing a lot 
more chips that are a lot smarter than 
what youre used to. 

And that, ladies and gentlemen, 
is the benefit of having a choice. 

For more information about us, 
call 800-46-CYRIX, or write Cyrix 
Corporation, 2703 North Central 
Expressway, Richardson, TX 75080. 







Systems running our 

chips have been proven com- 
patible by both Microsoft 
Windows, NT, and Novell. 
Among others. 





Our one- 
chip upgrade makes a 
386 run twice ds fast. 




















BOLL vitraScan 


BASIC SPECS 


CPU 
RAM 


Hard Drive 
Cache 


UPGRADABILITY 


Upgradable to Pentium 
Video 


Slots 
Local Bus Slots 


Bays 
Network Cards Available 


IMPORTANT EXTRAS 


Floppy Drives 
Case 

Monitor 
Mouse 
Software 


Support 


Dell 
OptiPlex 425s/L 


Intel 486SX-25 


4MB expandable 
to 64MB 


120MB 
No 


Yes 


Local bus with 512K 


3 


One 3.5" or 5.25" 
Slim design 
14" SVGA NI 
Logitech 
Microsoft DOS 


with Enhanced 
Tools, Windows 


24-hour, 7-day 


ZEOS 
Ambra™ SX-25 


Intel 486SX-25 


4MB expandable 
to 644MB 


214MB 
128K SRAM 


Yes 


Local bus with ol2K 


9) 
2 VESA 


One 3.5" or 5.25" 
Slim design 
14" SVGA NI 
Logitech 
Microsoft DOS 


with Enhanced 
Tools, Windows 


24-hour, 7-day 











CALL NOW TOLL FREE 


800-554-7172 


24 HOURS A DAY 


Fax Orders: 612-633-1325, Government: 800-245-2449, 
TDD Orders: 800-228-5389, Outside U.S. and Canada: 
612-633-6131. MasterCard, VISA, ie 

Am Ex, Discover, Z-Card; COD 

and Leasing programs. Open 24 

Hours a Day, 365 Days a Year! 





Dell OptiPlex 425s/L price quoted as of October 26, 1993. Purchase orders are subject to approval. Business leasing programs available. Lease prices based on a 36-month lease; 10% purchase option. All prices, specifications and availability are subject to change 
without notice; call to confirm these and warranty details. Prices do not include shipping. All products and company names are trademarks or registered trademarks of their respective holders. ZEOS is a registered trademark; Z-Card and Computers Now! are registered 
servicemarks, Ambra is a trademark of ZEOS International Ltd. © 1993 ZEOS International Ltd., 1301 Industrial Blvd., Minneapolis, MN 55413 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEOS). DVZ-PCM-9312B 
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Some Sound Advice 


ow hear this: It’s time to put sound on your computer once and 


for all. With today’s high-performance PCs, it’s nuts not to 


have a good sound board and a couple of speakers. Unfortu- 


nately, the sound scene is confusing. There are dubious standards 


and at least one dead-end trend: FM synthesis. Let’s try 
to understand the scene a little better. 

FM synthesis is the sound you get from an electronic 
synthesizer. The sounds are generated from synthetic 
waveforms, and they sound artificial. Although you can 
get anice harmonious string-like sound, you can also get 
a sound best described as a buzz saw cutting through a 
cement sewer pipe. FM synthesis was first popularized on 
the PC by the Ad Lib sound board, and then taken to new 
heights by the Sound Blaster. 

Such boards are all based on an inexpensive Yamaha 
sound chip that uses a technology patented at Stanford 
University and licensed exclusively to Yamaha. Newer 
wavetable synthesis technology is far superior. It was 
originally developed for professional musicians and was 
first popularized by E-mu. Then Turtle Beach put it into 
PC products, and Roland introduced a couple of com- 
plex systems that were heading in the same direction. 
Wavetable synthesis takes the actual sound of a musical 
instrument and extrapolates upon it to produce the 
entire range of sounds that an instrument can make. The 
high-quality samples are called wave files, waveform 
files, or wavetables—not to be confused with a. WAV 
song file. Done right, this 
kind of board sounds fan- 
tastic. It’s generally accept- 
ed that Roland’s current 
offering, the $599 RAP-10 
board, is the best in the 
business. 

While a typical FM syn- 
thesis board has two chan- 
nels of sound and maybe 
four to ten buzzing voices, 
the RAP-10 has 24 digital 
channels of true 16-bit 
sound, and uses a full MIDI 
(musical instrument digital 
interface) complement of 
instruments. The minimum 
MIDI requirement is the 
ability to create 128 pitched 
instruments, each able to 
produce 24 notes on 16 dif- 
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With new wavetable synthesis 
boards, we dont have to tolerate 
cheesy sound on the PC anymore. 


ferent channels. Roland puts all of these wavetables in 
high-speed ROM. 

Advanced Gravis’s $199 UltraSound takes these con- 
cepts even further. This board, which has an astonishing 
32 digital channels (14 at the full 44 kHz, 16-bit sampling 
rate), uses a RAM-based system. You keep the wave- 
tables on your hard disk, and you can swap them out. If 
you don’t like the sound of an acoustic guitar, for exam- 
ple, you can replace it with a third-party audio wavetable 
sample. And the board, which is MIDI-compatible as 
well, sounds great. Unlike the RAP-10, the UltraSound 
has a Sound Blaster emulation mode so good that it 
sounds better than the Sound Blaster itself. 

The straw that will break the back of FM synthesis is, 
ironically, Yamaha’s latest move into DSP (digital sig- 
nal processing) chips. The newest Yamaha chip, the 
OPL-4, will have wavetable synthesis as well as back- 
ward compatibility with the old FM synthesis. There are 
other music generation techniques that you might hear 
about as well, such as phase modulation (used by some 
Casio keyboards) and a variation of FM synthesis called 
wave guide. 

Over time, you'll discover that FM synthesis belongs 
only in Nintendo boxes. It’s 
only by a fluke of marketing 
that we’re tolerating this 
cheesy sound on the PC. I 
recommend the UltraSound 
for starters. It’s sold for as 
little as $140, and except for 
an awkward installation 
program, the board is out- 
standing. It comes with 
plenty of interesting bun- 
dled software and works 
beautifully with Microsoft 
Windows. 

The drawback to this 
sound board scene: It can be 
a big distraction and a hor- 
rendously mesmerizing 
time-waster. Of course, 
that’s a problem with any- 
thing that’s fun. 
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Information isn’t just data, it’s your intellectual property. Which is why the more you value your work 
the more you'll appreciate TDK data storage media. 


“ 


When you're working in multimedia, software development or archiving, TDK Recordable Compact 


Discs (CD-R’s) provide optimum durability, integrity, and system compatibility. For your mass data storage 
requirements, IDK Data Cartridges ensure dependable operation, longevity and maximum data protection. 


And for your everyday file needs, TDK Floppy Disks guarantee an unequaled level of reliability. 


Intellectual property is an idea we take very seriously. So before you write, think TDK—to save, retrieve 
and distribute your property with absolute confidence. For more information, call 1-800-835-8273, x169. 


Before you write. Think TDK. ATDK 
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Inside Track 


he Mysterious TI 
Connection: So Texas 
Instruments rolls out its 
486 chip based on some 
licensing deal with Cyrix. 
Cyrix, which is a small- 
time operator compared 


IBM 1s rolling out 
itsnew Mwave DSP 
chip, which can be 


Computer’s objective in bringing out 
one of those CD-ROM’s full of soft- 
ware? It’s doing this for the Mac and 
PC markets. This is in conjunction 
with more and more talk about 
Apple’s System 7 being ported 
to the Intel chip set. Pundits all 


with TI, has a group of ex- programmed tohandle _ say that Apple has always been a 

TI people who worked on Be software company and now they’re 

the design of the Cyrix a : : realizing it. In fact, the only reason 
nythin m MUSIC 

clone chips. Now the sf b & fr : people buy a Mac is for the software. 


megacorporation Texas Instruments 
decides to get into the act. [have to 
wonder if the entire Cyrix adven- 
ture wasn’t a TI plot to get intoa 
position in which TI could safely 
make 486 chips without going 
through the never-ending legal has- 
sles experienced by AMD. Cyrix is 
like a foil for TI. Cyrix takes the heat 
and would be only liable for a limit- 
ed amount of money if it lost some huge suit brought by 
Intel. If Cyrix weathers the storm, then TI can jump onto 
the bandwagon. Asa bonus, Cyrix goes public and all the 
“pioneers” get filthy rich. This could be a model for 
future corporate development where patents and 
trade secrets are involved. The key to spotting this trick 
is finding the silent partner. 

Texas Instruments is involved ina lot of oddball 
deals. IBM is rolling out its new Mwave DSP chip that 
can be programmed to do anything from music synthesis 
to phone mail to V.FAST modem communication. 
Best Data Products is the first modem maker to use this 
thing. Apparently, TI helped develop it as part of a joint 
venture with IBM. Keep an eye out for this chip in a lot 
of products. 

I want my ISDN! While on the subject of odd sit- 
uations, I have to make acomment about the strange 
“information highway” deal made when John Malone 
sold Tele-Communications Inc. (TCI) to Bell Atlantic for 
$33 billion. If you haven’t noticed there’s been a lot of 
activity and chit-chat about anything remotely relat- 
ed to the so-called information highway. In fact, all this 
fuss is no different than other financial fads, from the 
conglomerates in the late sixties to the leveraged buyouts 
and junk bond financing of late. What’s interesting to me 
is how this whole deal was carefully orchestrated over a 
period of time. A year ago, John Malone was a fairly 
unknown figure. Then, he suddenly became a household 
name overnight, the smartest man in the world who was 
going to take over everything. Overnight he sells out. 
Talk about a guy who knows when to get out at the top. 
As for any of this contributing to the information high- 
way, forget it. The phone company already has the tech- 
nology for the future. It’s called ISDN. So it stupidly 
buys a cable TV network. 

More Dubious Ventures Dept.: So what’s Apple 


synthesis to voice mail 
to V FAST modem 
communication. Keep an 


eye out for this chip. 


So I suppose that this synopsis is true. 
What is overlooked in all this is that 
Apple’s System 7 on the PC misses 
the whole point: control of the 
hardware platform. Putting System 7 
on the PC subjects it to the same idi- 
otic BIOS flaws that plague DOS, 
NeXTStep, OS/2, and Windows NT. 
There will never be enough 
device drivers written for System 
7 for it to become a factor on the PC. These “flaws” may 
actually hurt the overall image of Apple. 

In a related item, insiders note that Apple has pur- 
chased a lot of property in the Austin area, and peo- 
ple assume that the company is going to move there. Well, 
I suppose if it’s serious about getting into the PC side of 
the industry it may as well move to Texas where most of 
the players are located. My advice: sunscreen. 

IBM shortages explained: Nobody at IBM will 
admit this, but the company has a history of manufactur- 
ing a limited number of units of any one product and then 
moving on to something new. In the case of laptops, this 
may not be a bad idea and might account for the never- 
ending shortages of IBM ThinkPads. Rumor has it 
that the company determines the market potential for a 
given machine. It makes the machines and then stops and 
goes on to the next machine and makes a predetermined 
number and then stops—and on and on. Does this sound 
like the old Stalinist economic system to you? Any- 
way, this technique only works if you’re at least in the 
ballpark with reality. The popularity of the ThinkPads 
and subsequent shortages says to me that these guys are 
in the wrong park too often. IBM could be making a 
killing with these machines. Then again, maybe that big 
screen is actually in short supply. 

Genuinely Interesting Software Dept.: 
Remember when you were a kid and someone would 
show you a satellite zooming across the sky? You can now 
look for that zooming orb with Satellite Pro from Zephyr 
Services (412-422-6600). Satellite Pro is an earth satellite 
tracking program for optical and radio tracking of any 
satellite for which a standard NORAD 2-line Elset is 
available. The program can “fly” 200 satellites simulta- 
neously and manage a database of 20,000 satel- 
lites. Satellite Pro is the perfect wacky nutball gift for the 
engineer who has everything. The price is $149.0 
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WE CAN 
UNDERSTAND 
WHY OTHER 

COMPANIES 
DON’T INCLUDE 
A 3 YEAR 
WARRANTY. 


(If We Sold Their Comp 


In the computer business, the standard warranty is one year. As in twelve 
computer and you get a free 3-year warranty: Buy one of their computers 


©1993 Compaq Computer Corporation. All rights reserved. COMPAQ Registered U.S. Patent and Trademark Office. *3-year limited warranty. Certain restrictions and exclusions a 








nonths. 365 days. 8,760 hours. Buy any Compaq 


id you could find yourself counting the minutes. 





itors, battery packs, peripherals and certain options are covered by a one-year warranty. Call the Compaq Customer Support Center and select the PAQFax option for details. 
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SAVE $100 ON ONE LAN CONNECTION. 
GET ANOTHER CONNECTION ABSOLUTELY FREE. 





The Versatile Yet Affordable Pocket 

Ethernet LAN Adapter. 

The Kingston Pocket Ethernet Adapter features both 
popular Ethernet LAN interfaces and is priced $100 
less than the competition's single interface adapters. It connects to the 
parallel port of any laptop, notebook or desktop PC and is compatible with 
most popular network operating systems including Novell Netware, 
Microsoft Windows for Workgroups and LAN Manager. 





Individual Product Testing. 


As a member of the EtheRx network products family, every Pocket Ethernet 
Adapter is bench tested before it’s shipped. Our exclusive loopback transmit/ 


assure data integrity. This unequaled quality control 
process leads to many years of reliable service. 





THE INSIDE NAME 








Convenient Dual Interface 
Connectivity. 
The new Kingston Pocket Ethernet 
Adapter supports both twisted pair 
and thin coaxial cabling for 10BASE-T 
and 10BASE2 networks. It’s like get- 
ting one adapter for the low price 
we 0f 8295 and 

= another one 
absolutely free. 


{kingston 


TECHNOLGGY CORPORATION 


Kingston Reliability. 

Pocket Ethernet Adapter users enjoy the same 

reliability customers have come to expect 
rom Kingston memory and processor 

pw Fry upgrades. Every product is supported by 

free comprehensive technical assistance and backed by a full 

five-year warranty. 





Another Free Connection. 
Contact your nearby Kingston dealer or call us at (800) 435-2620. 
We'll be happy to answer your questions about our full line of 


EtheRx networking products or any of 
“ ( ( our other 625 upgrade products. 


IN: 4 PGRIA DES 


17600 Newhope Street, Fountain Valley, California 92708 (714) 435-2600 Fax (714) 435-2699 


All Trademarks and Registered Trademarks are of their respective holders. Kingston and Kingston Technology are Registered Trademarks of Kingston Technology Corporation. 
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The Best Ideas of 1993 


t’s not that great ideas are a dime a dozen in the PC world, but 


great products are what we usually think count most in the PC 


business. You can have all the clever ideas you want about new 


kinds of computing and new kinds of computing tools, but until 


those ideas turn up in real products—where the rubber 
meets the road, to borrow a cliche—they don’t have much 
impact. 

Thus, most year-end issues of computer magazines 
are full of columnists’ ruminations about the whizzy 
products they saw over the previous 12 months. Read- 
ers like that: If you’re in the market for a new doodah, 
learning that So-and-So thinks the Whomp-O Model 7 
doodah is among the best new products of the year is 
useful. Vendors love ’em, too. Lines such as “Highly 
recommended!—Dvorak,” or “Best yet/—Miller,” or 
“Buy this one/—Seymour” move a lot of product—out 
the door. 

But this year I’d like to step back for a more funda- 
mental view. Given the focus on implementations, we 
often pay too little respect to ideas in the PC business. 
Yet in 1993, we saw new, powerful, and fundamentally 
different ideas come to the fore. They were expressed in 
fine products, but the underlying ideas were most 
important. 

Instead of plowing the old faster/smaller/cheaper 
path, these ideas have begun to change how we use com- 
puters and, in some cases, how we work. 

I could list a dozen para- 
digm-shift ideas that came 
to fruition this year, but I’ve 
chosen six I think capture 
the year and its changes. 

The delivery of the first 
PowerPC- and Alpha-based 
systems this year marked a 
critical turning point in per- 
sonal computing. Breaking 
out of the Intel x86-archi- 
tecture box opens worlds of 
potential improvements in 
performance and usability. 

Moreover, moving Win- 
dows NT to both of those 
new chip architectures 
starts to break down foolish 
walls between kinds of work 
and the computers we’ve 
historically chosen for that 
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When you look back at 1993, youll 
see great ideas that helped change the 


way people work with their PCs. 


work. As NT applications begin to appear, we can scale 
the underlying hardware platform to the nature of the 
specific user’s work, but offer common applications to all 
users. 

Although Digital Equipment Corp.’s Alpha is in- 
teresting, I’m convinced that it’s the PowerPC series— 
especially the 620s, due in 1994— that will really change 
our perception of chip architectures and desktop com- 
puters. 

The Plug-and-Play BIOS spec, developed by 
Microsoft, Intel, and a raft of PC makers, has importance 
well beyond the obvious. Originally, Plug-and-Play 
looked as if it were about making PCs easier to set up and 
expand, without worrying about DIP switches, software 
configuration of hardware add-ons, and tedious manual 
resolution of hardware conflicts. 


A MAJOR SPEC 
But late this year, Phases I, II, and III of Plug-and-Play’s 
notebook-PC services were announced, and now we see 
just how important this spec will be. By letting notebook 
users quickly and easily attach and detach from docking 
stations connected to LANs, this extension of the orig- 
inal easy-setup Plug-and- 
Play notion makes mobile 
computing far more practi- 
cal. As notebook PCs get 
closer to replacing desk- 
tops, effortless linking to 
and unlinking from the 
LAN become not merely 
convenient but essential. 

The 32-bit operating sys- 
tems came of age this year 
with OS/2 2.1 and Windows 
NT. OS/2 now has the dri- 
vers and Win 3.1 and True- 
Type support it needed to 
be a viable choice; NT will 
get even better in 1994 (and 
be joined by Windows 
4.0/Chicago), but it’s mighty 
impressive right now. 

The era of 16-bit operat- 
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There are two ways 
to quiet a noisy computer. 


The irritating whine of a noisy power supply can really rattle your nerves! You 
could seek relief with heavy-duty ear muffs, but the rea/ solution is a Silencer® 
power supply. Appreciated by users since1986, its custom, high-efficiency fan 
& low-turbulence circuitry reduce noise by up to 84% (8 db). 


You'll have clean, reliable ultra-quiet power! NOISE LEVELS (db) 





Silencer 205 (for slims) 
Silencer 220 (for desktops) 
Silencer 270 (for towers) 


“Power supplies you can barely hear” PC World, July 1993 
“If you value quiet, get the Silencer” Business Week, Sept. 18, 1989 





ORDINARY SILENCER 
POWER SUPPLY POWER SUPPLY 


PG POWER & COOLING, INC. 


5995 Avenida Encinas, Carlsbad, CA 92008, (619) 931-5700, (800) 722-6555, Fax (619) 931-6988 


We accept Visa, MC, COD, or PO on approved credit. ©1993 PC Power & Cooling, Inc. Silencer is a registered trademark of PC Power & Cooling. Inc. 
| C a 9, 
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cover price! Better yet, sign up for two years and get 44 issues for just $49.97 — a 
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Jim Seymour 


ing systems is over; the rewards of 32-bit 
OSs’ multithreaded execution and clean | 
multitasking are too great to ignore. Those 
who point out that few users of yesterday’s 
feeble multitasker (Windows 3.x) use that 
capability miss the point. That’s like saying 
few people in Siberia speak French: They 
never had the chance. Nor the reason. 

PCMCIA cards grew up this year. Sure, 
there are still problems running some Type 
I] PCMCIA devices in what are supposed to 
be standardized Type II sockets. But there 
are plenty of reliable, highly compatible 
PCMCIA cards available now, serving as 
modems, LAN adapters, SCSI interfaces, 
external-video interfaces, digital-paging 
receivers, even Global Positioning Satellite- 
based ground-locator systems. 

PCMCIA is one of the buses of the 
future. Not the bus of the future, mind you: 
just one of them. As Intel’s Peripheral Com- 
ponent Interconnect (PCI) bus moves to the 
foreground for inside-the-box connections, 
PCMCIA will become the quick way of mak- 
ing external bus-level connections. 

This was the year of color displays in 
notebook PCs—bright, accurate, active- 
matrix displays. Display-makers’ yields are 
rising and prices are finally falling—just in 
time, since buyers, having seen today’s best 
color displays, don’t want to put up with 64- 
levels-of-mud murk-scale displays any 
longer. 

Remember how quickly color displays 
replaced monochrome “green screens” on 
the desktop once affordable VGA-resolu- 
tion color monitors became available? You’ll 
soon see the same switch in notebook dis- 
plays. 

Finally, mobile computing in general has 
taken off, even if that isn’t yet widely recog- 
nized. In retrospect this will, I suspect, be the 
most important legacy of 1993 in computing: 
that the idea of being able to take your com- 
puter—ONE computer, which you use wher- 
ever you are, at your desk or away—is 
becoming accepted as the norm. 

AT&T, Hewlett-Packard, Motorola, 
IBM, Apple, and a few other companies 
have grabbed the early lead in mobile com- 
puting. How well they work together on the 
ideas behind mobile computing will deter- 
mine how quickly the mobile computing rev- 
olution sweeps through our lives. 

Of course products are important. But 
the ideas behind them are what shape and 
reshape our lives.0 
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LOTUS SMARTSUITE. $299. 


By bringing together five industry 
leading applications in one high- 
powered, highly integrated suite 
Lotus SmartSuite™ has redefined the 
future of the Windows™ platform. 

It starts with Lotus® |-2-3° 
Release 4, rated the most powerful, 


most usable Windows spreadsheet 


ever by virtually all industry reviewers. 


It also includes Lotus Ami Pro* 
Release 3.01, consistently ranked the 
number one word processor in 
industry ratings over both Word 
and WordPerfect® 

Along with Lotus Freelance 
Graphics® 2.01, the world's easiest, 
most popular, best selling presenta- 


tion graphics software. 


As well as Lotus Approach™ 
called the ‘most usable Windows 
relational database ever’ 

And unlike any competitive pack- 
age, SmartSuite includes a very useful 
and popular personal information 
manager to help you plan and 
schedule. The multi-award winning 
Lotus Organizer™ 


But simply to call SmartSuite a 
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gathering of five leading Windows (Our leading competitor boasts that Collect and Copy that automatically 
applications would be to miss the its spreadsheet, word processor and ~ forms links between applications. 
big story. presentation software will have some With a single mouse click you 
consistency too... when the new can easily edit 1-2-3 charts from 
ALL TOGETHER NOW. i , 
releases are ready,) within Freelance Graphics. You can 
The five applications in SmartSuite Lotus also leads the way for seamlessly perform a mailmerge in 
also set new standards for integration. sharing information across applica- Ami Pro with data from Approach. 
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A newsletter for Mercury Sports Retailers April, 1993 
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Mercury Profit Analysis 
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: International 2986 1910 2765 
4 ifi 2560 
2540 
1 






















1993 PROMISES TO BEA LANDMARK YEAR 
FOR SPORTS RETAILERS. 


“93 Forecast : X Trainers Warm-Ups Spert 
i i Bags 


Bornto Run: Mercury Intropuces 
New Lint or Runninc GEAR 

New York — To capitalize on the ever-growing 
focus on fitness for better health, Mercury 
launches a new line of shoes and accessories | | 
for the serious runner. The line, which features 
revolutionary Puff-Lite technology, has Qee 
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Olympic team. Items for men and women | fos 
include: 
Gossamer running shorts and jerseys 

















A FREELANCE GRAPHICS 
presentation made from an Ami Pro outline, 
including charts from 1-2-3. 


A table, taken from 1-2-3, easily inserted 


A 1-2-3 spreadsheet created with 
into an AMI PRO newsletter. 


data from the Approach database. 
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fact. 1-2-3, Ami Pro and Freelance 


The Application Manager displays all five application icons. Just | 
point and click on an icon in the Application Manager to launch . e 
or switch into a new application. Working Together 


Graphics share 26 common Smartlcons. 
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WORKING TOGETHER: 
A BETTER VISION 
FOR WINDOWS 


Lotus SmartSuite redefines how 
applications should work together, 





information. And no mail-enabled Already thousands of leading 








FR 


making complex cross-application networking’ versions come close to 


tasks accessible to the vast _ | 
majority of Windows users. YY the scope of SmartSuite’s Working 








Together® features. 


Lotus has not only eliminated And only SmartSuite is fully 


integrated with Lotus Notes® th 
the boundaries between Windows grated with Lot es he 


applications, it's led the way in elimi- acknowledged leader in a whole 


nating the boundaries between new category of applications called 


people, by making it easier to work groupware. A technology far beyond 


electronic mail. With Notes/FX™ you 
together in groups. 


Because of Lotus early com- and your workgroup can dynamically 


access, share, track and manage desk- 
mitment to the development of 6 


| licati | 
workgroup technology, SmartSuite | ‘OP @PPlicattons data, concurrently 


in Lotus Notes. And when new data 





stands significantly ahead of the 






pack in helping people to work - j ee Lotus now has a top-rated product 


in each of a half a dozen categories... 





together more efficiently. No one 


can match the collaborative Soft* Letter, 5/ 21 /93 


computing technology that makes 


|-2-3s Version Manager™ the application in SmartSuite is auto- 





standard for tracking and sharing matically updated. And vice versa. 





Working Together’ 





; ee: Version Manager 





Moreover, Lotus products have come to share 
a great deal of genuine integration. 9 


“Sate 
a PER otns 


companies are using Notes so groups 
can perform their everyday business 
processes in much faster, easier, more 


productive ways. 


Until 12/31/93, you can upgrade 


lows away similar features 
in Excel or Quattro Pro. 








from any Lotus or competitive 
product to SmartSuite 2.1 for just 
$299** Visit your Lotus Authorized 
Reseller or call Lotus direct for a 
demo disk at 1-800-TRADE-UP. 
ext 9269* 


For the first time ever, it's all 
come together in one place for 
Windows. And 
with SmartSuite it 
can happen on 


your desktop. 





*In Canada call 1-800-GO-LOTUS. **5299 direct from Lotus. Offer expires 12/31/93. Qualifying competitive products are: Microsoft® Excel, Borland Quattro® Pro (not including SE), Microsoft Word, WordPerfect Wordstar® 
DisplayWrite* PowerPoint* Harvard Graphics® Corel Draw, WordPerfect Presentation, Aldus® Persuasion, dBase® Paradox® Access SuperBase and Filemaker. Qualifying Lotus products include 1-2-3 (excluding 1-2-3 for 
Home), Symphony,” Ami Pro, Freelance Graphics, Approach and Graphwriter® °1993 Lotus Development Corporation, 55 Cambridge Parkway, Cambridge, MA 02142. All rights reserved. Lotus, 1-2-3, Working Together, Ami 
Pro, Freelance Graphics, Symphony, Graphwriter, Lotus Notes and Smarticons are registered trademarks and SmartSuite Notes/FX. Version Manager and Lotus Organizer are trademarks of Lotus Development Corporation. 
Approach is a trademark of Approach Software Corporation, a wholly owned subsidiary of Lotus Development Corporation. Microsoft and PowerPoint are registered trademarks and Windows is a trademark of Microsoft 
Corporation. DisplayWrite is a registered trademark of International Business Machines Corporation. Wordstar is a registered trademark of Wordstar International, Inc. Aldus is a registered trademark of Aldus Corporation. 
Paradox. Quattro and dBase are registered trademarks of Borland International, Inc. Harvard Graphics is a registered trademark of Software Publishing Corporation. WordPerfect is a registered trademark of WordPerfect Corporation. 
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Transferring to the Red-Eye 


n the future, the connections that matter between PCs will run 


at either 100 megabits per second or at about 1 megabit per sec- 


ond. Of the slow-speed transfer methods, I’m most enthusias- 


tic now about low-power infrared. Infrared (IR) is the technolo- 


gy at work inside the remote control of your TV set. It’s 
cheap, effective, doesn’t cause cancer in laboratory 
mice, and is not being studied to death by standards 
committees. 

The infrared technology I like is the serial infrared 
(SIR) specification established by Hewlett-Packard, 
which has made it freely available for use by other pro- 
ducers of desktop PCs, laptops, servers, and printers. It’s 
on HP’s 3-pound OmniBook 300 notebook computer, 
many of HP’s new desktop PCs, and on HP’s palmtop 
computers. (An incompatible form of IR is on Apple’s 
star-crossed Newton MessagePad and Sharp Wizard 
hand-held organizers.) 


TWO OUT OF THREE 
A fundamental rule of connectivity is at work with SIR, 
which states that “You can have fast, reliable, or cheap 
networking—but only two at a time.” Most of all, SIR is 
cheap: A dollar or two worth of parts, and an ounce or 
two of weight. Least of all is it fast: It runs at 115 kilobits 
per second, plus compression—about as fast as a floppy 
disk drive. In practical terms, that means about a third of 
a second to zap this column from my laptop to my desk- 
top PC. 

HP’s competitors wari- 
ly circled the SIR spec at 
first, concerned that adopt- 
ing the HP spec would give 
HP a leg up on the compe- 
tition. Virtually everyone 
has decided it won’t, so 
over the next few months 
you'll see a flurry of SIR 
announcements from other 
vendors. Many are talking 
about a superset of the HP 
specification that will sup- 
port HP and HpP-style 
devices, but also offer more 
distance, a wider angle of 
acceptance, and possibly 
faster throughput. HP’s 
SIR works at distances up 
to one meter, and the two 


Illustration by J.D. King 





Wired data sisnesfirs im re aie 
but infrared data 


transmission ts still in the atr. 


devices have to be pointed directly at each other. 

All this is point-to-point, or line-of-sight, infrared. 
There’s also diffuse infrared, used in wireless extensions to 
wired LANs, from companies such as A.T. Schindler Com- 
munications, IBM, InfraLAN Technologies, and Photon- 
ics Corp. The signal can be bounced off walls and ceilings, 
but that takes more power and the circuitry takes up more 
space. Neither form of infrared can go through walls. 


SAFETY AND EXPECTATIONS 

For all kinds of IR, there’s a perceived safety advantage. 
Wireless RF devices get dinged now and then as possible 
health hazards—remember the cellular phone scare?— 
but everyone agrees that infrared is harmless. 

Look for real notebook computers appearing by 
early 1994 with infrared ports. The minimal cost and 
bulk of IR will be buried in the system. Notebook users 
will be able to swap meeting notes before leaving the 
conference room or print them out with an infrared 
attachment to a printer. The first such attachment capa- 
ble of infrared printing is the JetEye, $159, from Extend- 
ed Systems (800-235-7576; 406-585-3650). Its sister 
product, the anaes PC, $149, connects to a PC. To 

— squirt a file to a desktop PC 
using the JetEye PC, you 
run a file transfer program 
such as LapLink or load a 
device driver that lets the 
other system act as a re- 
mote disk drive. | 

If you want to transmit 
through walls but still want 
cheap, personal connec- 
tions, look into Traveling 
Software’s new LapLink 
Wireless 1.0, an audio- 
cassette size RF transceiver 
that connects to your serial 
port and can send data at 
least 30 feet at speeds of 
115,200 bps. At $259 (list) 
for a pair, this is the equiva- 
lent of infrared with X-ray 
vision.O 
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20 years. 


100,000 men. 


(52 casualties. 


Introducing the new 
HP ScanJet Icx. Scans 
done easily for just 


$1 179 


It’s that simple. A click, a pass, an 
image—ready to be saved or incor- 
porated into any document. With 

the added efficiency of HP DeskScan 
software, the HP ScanJet IIcx cap- 
tures images in seconds. And with a 
TWAIN interface, you'll never have 

to leave your document to get them. 


But simplicity is just part of the 
story. The HP ScanJet IIcx provides 
256 levels of gray, 24-bit color, and 
1600-dpi enhanced resolution 
(400-dpi optical) for scans that are 
always detailed, always accurate. 
HP’s AccuPage 2.0 technology aids 
third-party OCR software in recog- 





VOLUME K¥IS Th 


eligible employees, for which we'll be setting 
up a shrine in the east wing of the building. 
(note: sanctity of shrines can only be guaran- 
teed for 1,000 years or the life of the 
company.) 

Some smaller changes will include the 
gilding of all office furniture, the institution 
of cult ceremonies in the outer lunch area, 


and new company stationery sculpted from 


From Pyramids cue 


we'll be having « somewhat impromptu 
coronation for our CEO on the 7th floor next 
‘Thursday. Bring gifts, tokens, offerings, ete. 


to Power Chips 


Khufu’s pyramid exists as one of the 
Seven Wonders of the World, Its construction _ Inside: 

employed thousands of workers and was How to make your own pyramid out of Tofu. 
approximately 20 years in the completion. Talking about shrines with your kids. 
More importantly, it was big. Very big. 418 
feet tall. in fact. And asa major player in the Eatombing: Is it right for you? 
computer chip industry, we, too, lke to think 

of ourselves as big. Which is why we're 

pleased to announce the incorporation of 

Khufu’s pyramid into the corporate logo for 


Interview with a serpent-demon. 


ErnTech Industries. It embodies everything 
for which we stand. Largess. Power. Hard 
work. Really, it says it all, 

In light of the new look, we'll be making 
some changes in our organization that will 
affect many of you. For one, our pension 
plan will now include entombment for all 


One click. 
One pass. 


One scanner. 





nizing hard-to-read text, thereby 
speeding up text scans. And Aldus” 
PhotoStyler™ SE software allows 
you to edit scanned images without 
the need for additional software. 
Available as options are an auto- 
matic document feeder and our 
new transparency adapter. 


With all this, it’s easy to see why 
we're the number one PC scanner. 
So call now at 1-800-SCANJET, Ext. 


7802' for more information or for 
the name of your local authorized 
HP dealer. 


I eackann 


PE 12368 


Suggested U.S. list price. 'In Canada call 1-800-387-3867, Ext. 7802. Aldus is a trademark of Aldus Corporation in the U.S. and other countries. PhotoStyler is a 
trademark of U-Lead Systems, Inc. in the U.S. and other countries and is licensed to Aldus Corporation. Pyramid data is estimated. ©1993 Hewlett-Packard Co. 
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Leading the way in display technologies, CTX 
provides you with the total monitor solutions. 
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Certified Competitve 1-800-888-2012 
Quality Pricing BBS (909) 594-8973 g a monitor? See your CTX dealer today. 


CTX INTERNATIONAL, INC. 
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By MICHAEL J. MILLER 


very year, the PC industry proves itself to be All this is due to the work of many dedicated de- 
an amazing source of innovation and cre- signers, programmers, engineers, and scientists who 
ativity. Ten years ago, the 80286 PC defined have worked hard to push the boundaries, to take 
the state of the art and Lotus technology to the next level. These awards, based on 
sented the cutting edge of im- the judgment of PC Magazine’s editors, labs 
nnel, and contributors, salute the 












Magazine’s 10th Annual Award: . a t , ; 1 finest of these contributions. To be 
for Technical Excellence, clock- | 4, . A SOG - 7 ™ considered, products must have 
doubled 486 chips and sophis fies 4, — : s | shipped between October 1, 


1992, and September 30, 
1993. The winners and final- 


ists spotlighted on the fol- 


ticated graphical interface 
are the mainstream as the 1 
dustry looks toward pow | | 
ful new generations of” ; bs (| AY. Y | Jowing pages are testaments 
processors, advanced oper: \ LT NAT to how far we’ve come in 
personal computing, and 


what the future holds. 


ing systems, and seam 


cross-application integratio 
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°Components 


VIN DHAM, AVTAR SAINI, JOHN CRAWFORD, JOE MONTGOMERY, DON ALPERT, 
KEN SHOEMAKER, DROR AVNON, ED GROCHOWSKI, JIM MILLER, GADI SINGER 


This year, we saw records shattered as the quest for speed continues. Our nominees bring workstation- 


class processor architectures to PC chip designs, offering new levels of horsepower on the desktop. 






TT: Intel Pentium processor was the chip we all wanted— 
but few of us could actually find—in 1993. The Pentium de- 
sign rests on a baseline of 80x86 compatibility, offering in- 
stant support for a multi-billion-dollar installed base of software, but 
the chip’s 32-bit superscalar architecture breaks significant new ground. 
Highlights include its dual five-stage instruction pipelines, separate 8K code 
and data caches, branch-prediction logic, and a 64-bit external-bus interface running 
at the full internal chip speed. The completely revamped floating-point unit, significantly ster than the 
486’s 80387-compatible FPU, is a match for demanding workstation applications. Still, the Pentium is a 
work in progress. Initial availability was limited, especially for the higher-speed, 66-MHz version, and prices 
remain high. The chip is also larger and hotter than ideal. We hope a low-voltage design and Intel’s newer, 
0.6-micron process will leap these hurdles in 1994, when Pentium-based machines will ship in volume. AI- 
though scarce today, they offer screaming performance with off-the-shelf software and promise even more 


with the advent of Pentium-optimized applications. 


¢ Intel Corp., 2200 Mission College Blvd., Santa Clara, CA 95052; 408-765-8080. 
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Digital Alpha AXP DECchip 21066 


DANIEL DOBBERPUHL, RICHARD WITEK, RICHARD SITES, DAVID CONROY 









he Digital Alpha family and its new PC-class 

member, the DECchip 21066, offers.a com- 
pelling alternative future for PC processor design. A 
64-bit RISC architecture running at speeds up to 166 
MHz, the DECchip 21066 is built to power every- 
thing from desktops to VA Xes. Supported operating 
systems include Digital’s OpenVMS and OSF/1, and 
most significantly, Microsoft Windows NT. The 


SOOO HO SETH HHO HEE EHEEE EEO OEEHE EEE EEEE EEE OSES EEE EEEEE ETE S EE EEE ESE OOOO TEESE EEEEE EHS EE ESSE OSES ES EEE EEEES 


DECchip 21066 boasts a state-of-the-art superscalar 
design with fully pipelined integer and floating-point 
units and two integrated 8K caches. PC-centric fea- 
tures include a PCI I/O controller and embedded 
graphics accelerator. Bridging the gap between PCs 
and workstations, the DECchip 21066 promises to 
bring RISC horsepower to everything from scientific 
applications to client/server computing—at a highly 
competitive price. 

¢ Digital Equipment Corp., 77 Reed Rd., Hudson, 
MA 01749; 800-332-2717. 
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Weitek Power 9000 


WEITEK POWER 9000 DEVELOPMENT TEAM 


i na year when video chip manufacturers continued 
playing leapfrog, reaching ever-higher Microsoft 
Windows speeds with new designs, Weitek Corp. 
stands out. Its Power 9000 chip, derived from the 
company’s W8720 workstation graphics accelerator, 
was the heart of most of the fastest graphics cards we 
tested in 1993. While marginally speedier competi- 
tors are already on the horizon, the P9000’s 24-bit 
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color prowess at high resolutions remains unchal- 
lenged. Given Weitek’s impressive history in co- 
processor design, this comes as no surprise. Built for 
a VRAM frame buffer and a 32-bit RAMDAC, this 
chip was not designed to be the lowest-cost solution. 
But whether running today’s top Windows applica- 
tions or blasting through synthetic tests of raw graph- 
ics performance, the P9000 was the video chip of 
choice in 1993. 

¢ Weitek Corp., 1060 E. Arques Ave., Sunnyvale, CA 
94086; 408-738-8400. 





Systems 


Portable computing achieved the year’s biggest breakthroughs. High-end models reached new heights 


and color quality while smaller subnotebooks set size and performance records. 


IBM ThinkPad 700C Family 


Ko1icHut HIGUCHI AND THE THINKPAD DEVELOPMENT TEAM 


ven our most skeptical editors agree on this one: The IBM ThinkPad 700C family goes so far beyond 
the competition that it defines a new standard in portable computing. Quite simply, this is the best in- 
tegrated notebook series we’ve ever seen. These elegant machines sport a beautiful 10.4-inch, 256-color 
active-matrix LCD screen; great keyboards; and the IBM TrackPoint II pointing device—the best, 





most innovative way of moving around in Microsoft Windows we’ve seen in a portable. 
Impressively, IBM has upped the ante twice this year. The ThinkPad 700C was 
based on IBM’s 25-MHz 486SLC processor. Its successor, the ThinkPad 720C, 
had IBM’s clock-doubled 50-MHz 486SLC2 processor and full PCMCIA sup- 
port. The latest machine in the line, the ThinkPad 750C, uses Intel’s 33-MHz 
486SL processor, adds more hard disk storage (up to 340MB) and offers in- 
tegrated 16-bit sound support—yet is even lighter than its predecessors. The 
distinctive black design includes a pop-up keyboard that gives access to re- 
movable components, including the hard disk and nickel hydride battery. To 
those who feel that IBM missed the boat in previous years’ portable designs, we 


say that the ThinkPad series is a stunning comeback. 


e/BM Personal Computer Co., Rt. 100, Somers, NY 10589; 800-772-2227. 
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HP OmniBook 300 


TIM WILLIAMS, JERRY ERICKSON, ERIC VOGEL, JIM DICKIE, 
AND THE HP OMNIBOOK 300 DESIGN TEAM 


he best-conceived and -integrated of the ultra- 

portable subnotebooks we’ve come across, the 
diminutive HP OmniBook 300 takes a Microsoft 
Windows system to enviable smallness. Weighing less 
than 3 pounds, it offers a full-size keyboard, a VGA- 
resolution screen, and a nifty mini-mouse that pops 
out from the side of the case. The unit’s 3.3-volt 
AMD Am386SXLV/20 processor delivers adequate 


ZDS Z-Lite 425L 


THE 425L DEVELOPMENT TEAM 


ittle machines popped up everywhere in 1993, 

but Zenith Data Systems’ Z-Lite series was a 
standout, excelling because of the amount of power 
and usability packed into its small and elegant form. 
The series started with the Z-Lite 320L, a 386SL-pow- 
ered unit with an exceptionally clear monochrome 
display, a61MB hard disk, dual PCMCIA Type II ex- 
pansion slots, and the detachable LitePoint trackball. 







CPU power, and its rechargeable batteries—you can 
substitute four standard AA cells—deliver five to 
nine hours of use. On the software side, Windows and 
an impressive collection of Microsoft apps (including 
Microsoft Word and Microsoft Excel) are stored in 
ROM and are instantly accessible at power-up. Mass- 
storage options include a 40MB PCMCIA hard disk 
or a 1OMB flash memory card. With plenty of well- 
designed features, the OmniBook is a model of small 
but powerful computing. 

e Hewlett-Packard Co., 1000 N.E. Circle Blvd., Cor- 
vallis, OR 97330; 800-443-1254. 


POU UU U RUE) 


The latest model, the Z-Lite 425L, takes a big step 
up in power. It has a 3.3-volt Intel 486SL/25 processor 
and hard disk storage up to 170MB—all this and it 
still weighs less than 4 pounds without an external 
floppy disk drive or battery charger. The Z-Lite 425L 
is the most powerful in its weight class. Throw in the 
handsome wedge-shaped case with its rounded back 
and you have one of the most distinctive small note- 
books on the market. 

e Zenith Data Systems, 2150 E. Lake Cook Rd., Buf- 
falo Grove, IL 60089; 800-553-0331. 
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°Pertpherals 


Printers and scanners were in the limelight in this year’s peripheral-development arena. Color was the 


major trend as technologies improved and prices fell. 





THE HP D IKJET 1200C DESIGN TEAM 


here was a time when buying a color printer meant you had to 
settle for mediocre print quality or invest thousands of dollars 

to get respectable output. Hewlett-Packard’s DeskJet 1200C 
changes that for good, opening the way for color printers to be- 
come as ubiquitous as color monitors. With its four-color, 300- 
dot-per-inch print engine, the DeskJet 1200C produces truly ex- 
cellent output—the best we’ve seen from ink jet technology. In 
addition, it prints on plain paper, glossies, and transparencies. 
The DeskJet’s speed is impressive; we clocked it at 6 pages per 
minute when printing black-and-white text and almost a full page 


eeu 





per minute for full-color images. Generous RAM is a must for 

color, and the DeskJet 1200C’s memory is expandable to 26MB. 

And by using HP add-on products, you can easily integrate this print- 

er into an Ethernet or Token-Ring LAN. The DeskJet 1200C is easier to 
use and much less expensive to run than most good-quality color printers. Best 


of all, you can get all this for a street price of under $1,500 for the HP PCL 5 model; its PostScript-enabled sib- 
ling, the HP DeskJet 1200C/PS, runs about $2,000. The color printer market is already showing explosive 
growth, with units like the DeskJet 1200C blazing the trail. 

¢ Hewlett-Packard Co., P.O. Box 58059, Mail Stop 5511L-SJ, Santa Clara, CA 95051-8059. 
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Canon Bubble Jet Printer BJC-600 


TAKASHI SAITO AND THE BUBBLE JET GROUP 


he Canon BJC-600 shows yet another sign of vi- 
brancy in the low-cost color printer market. Its 
very low list price ($719) and reasonable cost per 
page (about 15 cents with average color coverage and 
4 cents for monochrome) set it apart from the other 
non-laser color units. It also stands out for its upscale 


Nikon Coolscan Film 
Scanner LS-10 


JOHN HARCOURT, PETER PLITTERIS, KHOURI GIORDANO 


slide scanner that’s small enough to fit in a drive 

bay but still delivers professional-quality image 
files, the Coolscan is a tiny marvel. Listing for an im- 
pressively low $2,300, it not only dramatically short- 
ens the image-scanning turnaround time for graphics 
professionals, but also opens up new horizons as an 
image source for in-house publishing, presentations, 
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print quality: 360-dot-per-inch resolution and far less 
banding than is typically seen with ink jet technology. 
It features a newly designed, four-head CMYK print 
engine with 64 nozzles on each head and separate ink 
cartridges for each color. Once an also-ran technolo- 
gy, ink jet printing in color implementations such as 
the BJC-600 is poised to make its mark. 

¢ Canon Computer Systems Inc., 2995 Redhill Ave., 
Costa Mesa, CA 92626; 714-438-3000. 
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and multimedia databases. The Coolscan handles 
35-mm color and monochrome transparencies (posi- 
tives and negatives) at a maximum resolution of 2,700 
dots per inch. At its core is a breakthrough strobing 
LED technology that makes a three-color 24-bit scan 
possible in a single fast pass. A SCSI adapter and in- 
tuitive Microsoft Windows front end complete the 
package. The Coolscan is both a good idea and a 
great implementation. 

e Nikon Electronic Imaging, 1300 Walt Whitman Rd., 
Melville, NY 11747, 516-547-4200. 








«Networking Hardware 


This year’s network hardware standouts offer innovative solutions that meet a network manager's most 


pressing needs: greater reliability, more power, and lower costs. 






Wellfleet Backbone 
Concentrator Node 


THE WELLFLEET BACKBONE CONCENTRATOR NODE DEVELOPMENT TEAM 





outers are the linchpins of corporate networks: Lose the router 
and you’ve lost the net. Wellfleet’s Backbone Concentrator Node 
(BCN) is the first router to give network managers the reliability they need 
to consolidate network connections into a single box. Instead of tying workgroups to an FDDI backbone, they 
can be tied to a BCN in what’s called a collapsed backbone. 

To this end, Wellfleet has designed the BCN with an impressive fault-tolerant design. Hardware fault iso- 
lation lets the router automatically insulate a failed network interface card or data path, or insulate a man- 
agement, processor, or link module. Network managers can also swap out modules and other components 
while the system runs. Should the software fail, the operating system can automatically detect, isolate, and 
restart a failed process. The BCN can also dynamically reconfigure itself around a failed component without 
having to take down the system. Finally, if the system has to be rebooted, the BCN reconfigures itself around 
failed components. These extensive reliability features are augmented by a powerful symmetrical multipro- 
cessing design, giving the BCN the power, performance, and reliability needed for moving network traffic. 

_ eWellfleet Communications Inc., 8 Federal St., Billerica, MA 01821; 508-670-8888. 
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FINALISTS 


3Com LinkBuilder Stackable 
Wiring Hubs 


THE LINKBUILDER DESIGN TEAM 


management to one hub and have it oversee several 
sister hubs. You add management through the stan- 
dard Simple Network Management Protocol 
(SNMP), Telnet, or a separate cable via a terminal. 


hen users needed an inexpensive way to con- The LinkBuilder goes a step further by making 





nect network devices, vendors turned to 
stackable hubs. Leading that charge is 3Com’s 
LinkBuilder hub line. Like other stackable hubs, 
3Com’s LinkBuilder lets you connect PCs and de- 
vices through inexpensive, nonmanageable hubs. 
When you need to control that hub, you simply add 


Tricord PowerFrame ES5000 


JOHN GUIDER AND THE ES5000 DEVELOPMENT TEAM 


Wyss that are acceptable in a desktop sys- 
tem can be fatal in a network server. The Tri- 


cord PowerFrame ES5000, a true superserver, adapts 
and extends PC technology for the bullet-proof fault 
tolerance and screaming performance a network de- 
mands. Designed as a symmetric multiprocessing plat- 
form, the PowerFrame ES5000 runs NetWare or SCO 
Unix on up to six 486DX2/66 processors. Error- 


the hub appear as a single repeater. This lets network 
managers separate network devices through longer 
cable runs. This is an effective and inexpensive solu- 
tion from a classic network vendor. 

¢ 3Com Corp., 5400 Bayfront Plaza, Santa Clara, CA 
95052; 800-638-3266. 


Peer ee eeeeeeeeeeeseseseseseseeeseseseEEe 


correction-code memory and bus parity checking are 
combined with a robust modular design where CPU, 
memory, and I/O subsystems slot into a 64-bit back- 
plane. The long list of features includes multiple SCSI 
adapters, RAID disk storage, redundant power sup- 
plies, and battery-backed software monitoring. Run- 
ning NetWare, the PowerFrame ES5000 is also one of 
the fastest systems we’ve ever tested, a testament to 
the power of this impressive design. 

eTricord Systems Inc., 3750 Annapolis 
Plymouth, MN 44337, 800-729-5055. 
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WHY BU 
(COMPUTER WE 
NEW PRICE, 


ll our PCs are backed by the COMPAQ‘ free 3-year 


or i nner enn nA ONES NMEA EN 





New to 


COMPAQ 


warranty —the first such warranty in the indus- Sieh 


try. We can offer this kind of long-term guarantee 





+2 98 9 epee pease 





because of our quality and testing standards. Prices 





COMPAQ ProLinea'™* 4/33s 


include COMPAQ Monitors. Call for details on other — 33-mHz 4865x, 4-MB RAM, 120-MB 
hard drive, SVGA Color Monitor. Perfor- 
mance with extraordinary affordability. 


COMPAQ desktops and notebooks, as well as printers. $1575. Or lease for $57 per month: 








tRestrictions and exclusions apply. Monitors, battery packs and certain options are covered by a one-year warranty. *Leasing is provided by GE Capital Corporation for a term of 36 
months, and is subject to approved credit and certain terms and conditions. Call for details.**Requires a 1024 Color Monitor. © 1993 Compaq Computer Corporation, All rights 
reserved, Printed in the USA. Compaq, the COMPAQ logo, LTE and DESKPRO are Registered with U.S. Patent and Trademark Office. Contura and ProLinea are trademarks of 


Y OTHER 
COMPAQ Has 
IKE THESE? 


$1375 


(was $1449) 
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COMPAQ ProLinea 4/25s 
25-MHz 486SX, 4-MB RAM, 120-MB 
hard drive, SVGA Color Monitor. Great 
for everyday business applications. 


Lease for $49 per month* 


— DESKPRO’/i Features 





3/5" 1.44-MB diskette drive 
® Integrated QVision Graph- 
ics displays up to 256 colors 
at 1024 x 768 with 512-KB 
VRAM option™ ® 3 expansion 
slots @ 3 internal storage device 
positions ® Security features 
@ Business Audio ® COMPAQ. 
Color Monitor, preinstalled MS- 
DOS" 6 and Microsoft" Win- 
dows" 3.1 and a COMPAQ Mouse. 




















— Contura Features 


3%" 1.44-MB diskette drive 
® Power conservation and se- 
curity features @ Battery Pack 
@ AC Adapter @ Preinstalled 





MS-DOS 6, Microsoft Win- 
dows 3.1 and EZ Help On- 
Line Library and a COMPAQ 
| Trackball. 








(was $1799) 





COMPAQ ProLinea 4/33 

33-MHz 486DX,4-MB RAM, 120-MB 
hard drive, SVGA Color Monitor. De- 
signed for more advanced applications. 


Lease for $63 per month* 


$1425 


(was S1899) 


COMPAQ DESKPRO 4/25is 
25-MHz 486SX, 4-MB RAM, 120- 
MB hard drive, SVGA Color Monitor. 
Delivers fast, high-resolution graphics 
in Windows. Lease for $51 per month* 


COMPAQ Contura™ 4/25 
25-MHz 486SL,4-MB RAM, 120- 
MB hard drive, monochrome VGA 
display, 6.2 Ibs. Upgradeable to 
Active Matrix Color Display. 
Lease for $72 per month* 
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COMPAQ ProLinea 4/66 
66-MHz 486DX2, 4-MB RAM, 120- 
MB hard drive, SVGA Color Monitor. For 
high performance at an affordable price. 
Lease for $82 per month* 


$1799 


(was $2099) 
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COMPAQ DESKPRO 4/331 
33-MHz 486DX, 4-MB RAM, 120- 
MB hard drive, SVGA Color Monitor. For 
even faster performance in a Windows 


environment. Lease for $64 per month* 


New to 
COMPAQ 


Ditaaee ater 


COMPAQ LTE’ Lite 4/25 
25-MHz 486 SL, 4-MB RAM, 120- 
MB hard drive, monochrome VGA 
display, 6.2 Ibs. A full-featured note- 
book with desktop capabilities. 
$2149. Or lease for $77 per month.* 


Compaq Computer Corporation. COMPAQ DirectPlus is a service mark of Compaq Computer Corporation. Products, prices and programs are subject to change 
without notice. All products are trademarks or registered trademarks of their respective companies. Microsoft and MS-DOS are registered trademarks, and 
Windows is a trademark of Microsoft Corporation. The Intel Inside Logo isa registered trademark of Intel Corporation. 





— Prolite Pextures Li 





345" 1.44-MB diskette drive 
1024 x 768 local bus video 
graphics with 1-MB VRAM 
in up to 256 colors (on 486 
models) #3 expansion slots 
3 internal storage device 


positions ® Security features 
@ COMPAQ Color Monitor, 





preinstalled MS-DOS 6 and 
Microsoft Windows 3.1 and a 
COMPAQ Mouse. 








—— _ LTE Lite Features 














34%" 1.44-MB diskette drive 
® Power conservation and 
security features Auxiliary 
battery ® AC Adapter ® MS- 
DOS 6 and Microsoft Win- 
dows Preinstalled # EZ Help 
On-Line Library @ Slipcase 


© Integrated Trackball and 


an Expansion Base Connector. 





COMPAG. 
DirectPlus 


1-800-888-3429 


Ask for our new free catalog. 




















Networking Software 


New server operating systems, application-server technology, and optimized data management were at 


the forefront of this year’s innovations in network software. 


POOSOHHHHE TEES OH HHEEEEEH ESSE SEES ESEEESOEEEEEEEESEESEEOOEEEEESEOEEEEEHSESEETEEEEE EEE E ESS EEEEESEEEEEEEEEEES 


Microsoft Windows NT 


Advanced Server 


DAVE CUTLER, MOsHE DUNIE, MARK CLIGGETT, LoU PERAZZOLI, LEIF PEDERSON, DAVE THOMPSON, KEN GREGG 


s Microsoft Windows NT a general-purpose operating system or a network op- 


WSS Ss 





erating system? Clearly the answer is that it’s both. Windows NT is the first op- 
erating system that effectively builds networking into an OS capable of running 
today’s and tomorrow’s DOS and Windows applications. It is also the first multi- 
threaded, multitasking corporate operating system that can support as many as four 
CPUs on symmetric multiprocessing platforms. It offers broad hardware indepen- 
dence, with versions already available that run on Intel 486 and Pentium processors, 
as well as on the MIPS R4000 family and Digital’s Alpha processors. 
NT Advanced Server takes this basic feature set and enhances it, adding support for 
multiple servers and access to multiple domains. It also supports additional RAID configu- 
rations and offers network management support as well as connections to Macintosh computers. 
* Itdelivers a strong platform for client/server applications and offers broad connectivity to existing networks in- 


jeaiieg NetWare and LAN Manager. These features make Windows NT Advanced Server a networking force. 
¢ Microsoft Corp., One Microsoft Way, Redmond, WA 98052; 800-227-4679. 


Conner HSM 


GEORGE REA, BERNIE WU, CHRIS TIPTON, TOM PISELLO 


Ba used on mainframe networks, hierarchical 
storage management (HSM) migrates infre- 
quently accessed files from costly disk media to less 
expensive tape or optical storage. The Conner HSM 
system—a mixed software/hardware solution—pio- 
neers this approach for NetWare. Network files move 
to optical drives after a user-defined period of inac- 


WIN View for Nekerielen 
Version 2.01 


RICH ANDRESEN, MARC BLOOMFIELD, MIKE DISCAVAGE, ED JANECZEK, 
SCOTT KINNEAR, JEFF KRANTZ, JEFF MUIR, BRAD PEDERSEN, KURT PERRY, 
TERRY TREDER 


CCCP CCC e eee EEO EEE EE EEEEESEEEEEE EEE EEEEEES 


pplications servers are a ’90s solution for Win- 
dows-hungry corporations with older PCs. 
They’re also a boon for MIS departments struggling to 
administer applications on PC LANs. Of the applica- 
tion servers we’ve seen in this new field, the best con- 
ceived is Citrix’s WIN View for Networks. On the serv- 
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tivity and then to tape after another such period. Re- 
trieval from the Conner HSM storage server is trans- 
parent to end users, who see migrated files in the net- 
work directories, no matter what the physical storage 
medium. This lets the system free up as much of the 
server’s local disk storage as possible for optimal net- 
work performance. It’s a smart idea that many net- 
work vendors are imitating, but Conner is a leader. 

¢ Conner Peripherals Inc., Storage Systems Group, 36 
Skyline Dr., Lake Mary, FL 32746; 800-526-6637. 


er, WINView is a multithreaded, multitasking 32-bit 
OS/2 derivative that can run multiple Windows apps as 
threads. On the client, a small Windows-aware pro- 
gram manages screen presentation and user input. 
Seamlessly integrated into NetWare, WIN View limits 
network traffic to keystroke, screen, and mouse up- 
dates. Strong support exists for WAN and mobile con- 
nections. WIN View for NT is on the horizon, and the 
company’s recently announced partnership with 
Novell signals formidable new levels of integration. 
eCitrix Systems Inc., 210 University Dr., Coral 
Springs, FL 33071; 800-437-7503. 





YOU COULD PUT 
ALL THIS [OGETHER 
FOR $3023. 

R LET Us DOIT 
AND SAVE $524. 


$2499 


Or 989 
per month 


Deioemed. 
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The Compag LTE Lite Solution Pag 





aero aaa 


Includes a Compaq LTE Lite 4/25 486 Notebook, 120MB Hard Drive, a 2,400-bps Data + Fax Modem with WinFax Lite software, AC Adapter, 
built-in auxiliary battery, NiCad Smart Pack, carrying case, preinstalled MS-DOS 6, Microsoft Windows 3.1, WordPerfect for Windows, 
Quattro Pro for Windows V.5.0, The Norton pcANYWHERE for Windows V.1.0, Lotus Organizer for Windows R.1.0., and CompuServe.’ 


This is definitely not a 
do-it-yourself ad. 

For a limited time, 
Compaq will deliver the 
acclaimed LTE® Lite 
4/25 notebook right to 
your door, packaged with 
everything you need to 
become an instantly more 


productive individual. 


You’ll save time setting 


LTE Lite 4/25 Features 


25-MHz 486SL @ 4-MB RAM 
@ 120-MB Hard Drive @ 9.5" 
Monochrome VGA Display 
3'/2" 1.44-MB diskette drive 


@ Power conservation and secu- ~ 


rity features @ Preinstalled 


MS-DOS® 6 & Microsoft® 
Windows 3.1 @ Auxiliary Bat- 
tery @ AC Adapter @ EZ Help 
On-Line Library @ Integrated 
Trackball @ Expansion Base 
Connector 





for Windows,™ Quattro 
Pro for Windows, Lotus 
Organizer, and The 
Norton pcANYWHERE 
for Windows. You also get 
a Datat+Fax Modem, a 
NiCad Smart Pack Battery, 
plus a carrying case. 

It’s set up and ready 
to run the moment you 


open the box. And by 


up your system and loading soft- 
ware, not to mention over five 
hundred dollars. 

This special Solution Paq™ offers 
an LTE Lite 4/25 Model 120 note- 


simply sliding the LTE Lite notebook 
into the optional Compaq Desktop 
Expansion Base, you have a full-func- 
tion desktop computer. You also get 
unsurpassed Compaq quality, includ- 


24-hour hotline support. 
There’s never been 





a better value on 
the notebook you 
really want. So don’t 
wait until they’re all 
gone. Call to order your LTE Lite 
Solution Pag today. 

True, you won’t get the gratifica- 
tion of assembling it. But with $524. 
you can buy a lot of model airplanes. 


COMPAG 
DirectPlus 


1-800-888-5925 


Mon-Fri 7-7 (Sat 10-4) CST 


book preinstalled with WordPerfect ing a free three-year warranty’ and Ask for our new free catalog. 


*Leasing is provided by GE Capital Services for a term of 36 months, and is subject to approved credit and certain terms and conditions. Call for details. **Savings based on individual prices. 
+Restrictions and exclusions apply. Monitors, battery packs and certain options are covered by a one-year warranty. {CompuServe preinstalled with 30-day free trial membership. ©1993 Compaq 
Computer Corporation. All rights reserved. Compaq, the Compaq Logo and LTE are Registered U.S. Patent and Trademark Office. Compaq DirectPlus and Solution Paq are service marks of Compaq 
Computer Corporation. Products, prices and programs are subject to change without notice. Other products are trademarks or registered trademarks of their respective companies. Microsoft and 
MS-DOS are registered trademarks and Windows is a trademark of Microsoft Corporation. The Intel Logo is a registered trademark of Intel Corporation. Offer available in the U.S. only. 








°Applications Software 


As competition intensifies in well-established categories, new concepts 


and true ease of use are the keys to this year’s software success stories. 
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Lotus Improv for 





Windows, Release 2.1 


THE IMPROV PRODUCT TEAM 


mprov’s multidimensional orientation represents the biggest shift in spreadsheet thinking since 
of Lotus 1-2-3. The ability to arrange spreadsheet views dynamically lets you see your data in new and re- 


ees 
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vealing ways. Rearranging a spreadsheet is as simple as selecting a category and dragging it from arowtoa 
column, or combining categories to take a quick look at totals. The set-oriented , plain-English approach to gen- 
erating formulas is often as easy as pointing and clicking on a row or column heading. You are encouraged to 
write “general” formulas that declare relationships between categories and items rather than using cell refer- 
ences. Together these features bring both discipline and ease of use to spreadsheet-based data modeling. 
Improv was originally developed for the NeXT machine, and the Windows version is even smoother and 
more natural to use. Some data modeling may be creeping into the features set of traditional spreadsheet 


packages, but Improv was the pioneer. 


¢ Lotus Development Corp., 55 Cambridge Pkwy., Cambridge, MA 02142; 800-343-5414. 
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FINALISTS 


Quattro Pro 5.0 for Windows, 
Workgroup Edition 

JOE AMMIRATO, ROBERT WARFIELD, DAVE ANDERSON, 

AND THE QUATTRO PRO PROGRAMMING TEAM 


uattro Pro is back again. Last year, advances 

such as spreadsheet “notebooks” and a sophis- 
ticated query tool made Quattro Pro the winner in 
this category. This year Borland focused on ease of 
use and workgroup computing. New interactive tu- 
tors show you how to perform various tasks in the 
program, using your own data. If you like the results, 
you can keep them; if not, you can revert to where 
you were before you started the tutor. Quattro Pro 


POOH CEE EOOEEOE EEE OSTEO OEE EEE OEE OOEEE®S 


WordPerfect 6.0a for DOS 


~ ALAN BROWN, JIM MILLECAM, MERLIN CARPENTER, PERIN BLANCHARD, 
DAN BAKER, KYLE DENNING, STEVE LOwry, JONH GAY 


Pcs the last and greatest DOS word proces- 
sor, WordPerfect 6.0a offers the rich graphical 
features of a Microsoft Windows program with the 
speed and efficiency you expect in DOS. You can 
easily switch between text and graphics modes, and 
the program boasts a fully interactive WYSIWYG 
mode that puts some Windows programs to shame. 
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also includes a huge variety of electronic “experts” 
that make it easy to do the kinds of things you always 
knew your spreadsheet could do, from sophisticated 
statistical analysis to figuring out the payments for re- 
financing your house. The Workgroup Edition adds 
another excellent feature: Object Exchange 
(OBEX), which lets you publish a portion of your 
spreadsheet and lets other people subscribe to it, so 


that changes in one spreadsheet can be automatical- 


ly brought into other spreadsheets. OBEX is unique 
in letting you use all kinds of message transports, 
from VIM and MAPI to MCI Mail. 

¢ Borland International Inc., 100 Borland Way, Scotts 
Valley, CA 95066-3429; 800-682-9299. 


CROCCO EEO O CHEE E OOOO OOOOH OOOO EES EOOOEE 


It does more than mimic Windows, though. The 
package includes some great innovations in its own 
right: built-in fax and hypertext support, a table fea- 
ture that includes most of the functions offered by a 
PlanPerfect spreadsheet, an advanced macro lan- 
guage, and sound recording/playback capabilities. 
Besides being terrific for customers who want to stick 
with DOS, WordPerfect 6.0a is a crowning achieve- 
ment in overcoming DOS’s barriers. 
¢ WordPerfect Corp., 1515 N. Technology Way, 
Orem, UT 84057; 800-451-5151. 











ocal Bus Upgradab 


XO ONC] PACKAGE 2 PACKAGE 3 NG OC] ae: ! 
86SX-25 $1395 | 486SX-25 $1695 | 486SX-25 $1995 | 486SX-25 $2495 
ease $59/month Lease $61/month Lease $72/month Lease $90/month 
86SX-33 $1495 | 486SX-33 $1795 | 486SX-33 $2095 | 486SX-33 $2595 
ease $63/month Lease $65/month Lease $76/month Lease $94/month 
86DX-33 $1595 | 486DX-33 $1895 | 486DX-33 $2195 | 486DX-33 $2695 
ease $58/month Lease $69/month Lease $79/month Lease $98/month 
86DX2-50 $1695 | 486DX2-50 $1995 | 486DX2-50 $2295 | 486DX2-50 $2795 
ease $61/month Lease $72/month Lease $83/month Lease $101/month 
86DX2-66 $1895 | 486DX2-66 $2195 | 486DX2-66 $2495 | 486DX2-66 $2995 
ease $69/month Lease $79/month Lease $90/month Lease $108/month 
Intel Verified: for the Pentium™ @ Intel Verified: for the Pentium™ @ Intel Verified: for the Pentium™ @ Intel Verified: for the Pentium™ 
OverDrive™ Processor OverDrive™ Processor OverDrive™ Processor OverDrive™ Processor 
2MB high-speed RAM @ 4MB high-speed RAM @ 8MB high-speed RAM @ 16MB high-speed RAM 

107MB local bus IDE hard drive @ 214MB local bus IDE hard drive @ 426MB, 13ms local bus IDE hard | ™528MB, 12ms local bus IDE hard 
with 32K cache with 128K cache drive with 128K cache drive with 256K cache 

Diamond SpeedStar Pro Windows- | m@ Diamond SpeedStar Pro Windows- | ™ Diamond SpeedStar Pro Windows- | m Diamond SpeedStar Pro Windows- 
accelerated local bus video with accelerated local bus video with accelerated local bus video with accelerated local bus video with 


1MB RAM (16.7 million colors) 


ZEOS 14" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch 


1MB RAM (16.7 million colors) 


@ ZEOS 14" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch 


1MB RAM (16.7 million colors) 


B® ZEOS 14" 1024 x 768 NISVGA 
color monitor, .28mm dot pitch 


1MB RAM (16.7 million colors) 


@ ZEOS 14" 1024 x 768 NI SVGA 
color monitor, .28mm dot pitch 





Your choice of floppy drives @ Both 1.2MB and 144MB @ Both 1.2MB and 144MB @ Both 1.2MB and 144MB 
Microsoft DOS 6.2 plus floppy drives floppy drives floppy drives 
Enhanced ‘Tools @ Microsoft DOS 6.2 with Tools, @ Microsoft DOS 6.2 with Tools, @ Microsoft DOS 6.2 with Tools, 
Windows for Workgroups 3.11 Windows for Workgroups 3.11 Windows for Workgroups 3.11 
& new Microsoft Mouse, plus & new Microsoft Mouse, plus & new Microsoft Mouse, plus 
choice of Lotus Windows application choice of Lotus Windows application choice of Lotus Windows application 
WARRANTIES & GUARANTEES feictoniniclipariida 


We're here for you 24 hours a day, 
365 days a year, and always a toll-free 
call away. All ZEOS systems come 
with a One Year Limited Warranty, 
Express Parts Replacement Policy 
and a 30-Day Money-Back Guarantee. 


426MB to 528MB HDD UPGRADE 


256K SYSTEM CACHE 


ADAPTEC 6360 SCSI CONTROLLER CHIP 


For on-board SCSI. Includes drivers 


DIAMOND VIPER VIDEO CARD 


1MB VRAM: $149 


2MB VRAM: $249 


15-INCH MONITOR UPGRADE 
SVGA non-interlaced, 1024 x 768, flat screen 











COMPLETE MULTIMEDIA PACKAGE > 
WIND OWS APPL ICATIO NS Double-speed, multisession MPC2 compliant 

OPTIONS CD-ROM, 16-bit/48KHz Cardinal Digital 

Sound Pro 16 with Digital Signal Processor 
P. ackages (Soundblaster and Adlib compatible). 
©? 2ond 4 Labtec stereo speakers $395 
’ 
. Many other affordable upgrades 

COME ben and options available. Call for details! 

your Choice 

of either Ami CALL NOW TOLL FREE 





800-554-7172 


24 HOURS A DAY 


Fax Orders: 612-633-1325, Government: 800-245-2449, TDD Orders: 800-228-5389, 
Outside U.S. and Canada: 612-633-6131. Purchase orders, MasterCard, VISA, Am Ex, 
Discover, Z-Card;” COD and Leasing programs. Open 24 Hours a Day, 365 Days a Year! 


Do Freelance, 1-2-3, Improv, Organ- 
izer, or hot new Lotus Approach. 


INTERNATIONAL, LTD. 





) not include shipping. All products and company names are trademarks or registered trademarks of their respective holders. Intel, 
eapolis, MN 55413 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEOS). UPGR-PCM-9312B 





Wonderful ZEOS 436 L 


STANDARD WITH EVERY 
ZEOS UPGRADABLE SYSTEM 


Sinn oon ol | @ Intel Verified: for the Pentium™ Over- 
Drive™ Processor. Zero Insertion Force 

(ZIF) socket makes upgrading easy. 

@ RAM expandable to 64MB on the 
motherboard. 

@ Two serial ports and one parallel port 
integrated on the motherboard. 

@ Flash BIOS for easy upgradability. 

@ Eight expansion slots: two VESA 
local bus, five 16-bit and one 8-bit. 

@ ZEOS six-bay desktop case with two 
cooling fans for increased reliability 
ae ve : and product life. | i 

@ 200 watt power supply with built-in 


surge suppression; switchable i 
between 115/230V. 


@ Socket for inexpensive optional 
on-board SCSI. : 


m@ Shadow RAM support. 

@ ZEOS 101-key space-saving 
keyboard. a 

@ FCC Certified Class B; UL Listed. 


@ Complete ZEOS Customer 
Satisfaction Package. 
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Now you see how wonderful life is with You can also pay with the Z-Card’- 
ZEOS...and what your life could be like which works just like any other credit 
with the other brand. Take a look at card—so you can charge your ZEOS 
these additional benefits we offer and purchases and pay in easy monthly in- 
give us a call today at 800-554-7172. stallments. And there's no annual fee! 
MORE WAYS TO PAY AWARD-WINNING 

In addition to offering affordable SERVICE & RELIABILITY 
business leasing terms, we also accept We're the only company 
MasterCard, VISA, Discover and Amer- to win PC Magazine's 
ican Express, plus purchase orders from Readers’ Choice for 





Fortune 1000 companies, COD, cashiers Service & Reliability—for 
checks, money orders or cash in advance. both desktops and notebooks-twice! 


Purchase orders are subject to approval. Business leasing programs available. Lease prices based on a 36-month lease; 10% purchase option. All prices, specifications and availability are subject to change without notice; call to confirm these and warranty details. Prices « 
Pentium, and OverDrive are trademarks of Intel Corporation in the USA and other countries. ZEOS is a registered trademark; Z-Card and Computers Now! are registered servicemarks of ZEOS International Ltd. ©1993 ZEOS International Ltd., 1301 Industrial Blvd., Mir 








ouve been gwen a great gift. The chance to see what yout 


life amie be like with 5 bianca of computers other ean ae © bt 
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Here’ one mans tale 


LATE DELIVERY-When 
Mr. Potter ordered the other 
brand, he stated specifically 
that he needed it by the following 
week to acquire some property. A 
month later, he was still waiting 
for his system, and his property 
deals had fallen through. 


\ ON-HOLD SUPPORT- 
Old man Potter could barely 

© feel the tiny creature crawling 
up his arm. He had been listening 
to the on-hold Muzak on the other 
guy's tech support hotline so long 
he collapsed from exhaustion. He 
never did get through—and he 
never did get rid of that tingly 
spider feeling. 


INEFFICIENT-—As a banker 
and executive, Mr. Potter 
needs top-notch performance 
from his PC. But he made the 
mistake of ordering the other 
brand and that hourglass won't 
disappear. 











LIFE SPAN- The fact that 
Reg Potter can't repair a leaky 

” faucet and has a hard time with 
the toaster manual is beside the 
point. He just doesn’t have the time 
to spend unscrewing, replacing and 
reassembling his new desktop pur- 
chased from that other company. 


INCONGRUOUS-Potter 
*§ purchased several systems 
& from one of the other guys to 
hook up to his network at the bank. 
Poor Mr. Potter couldn't even get 
them to communicate with each 
other. 


_COSTLY=No one, especially 
a banker, likes to see their 
money fly out the window. 
Mr. Potter witnessed just such an 
occasion when he bought his expen- 
sive PC from the other guys. For all 
that money, he didn't get applications 
software, local bus performance 
or a built-in surge suppressor. The 
clunker wasn’t even upgradable! 












The Happy Ending 








ife with LEOS is near perfection. ts like a great movie—with a happy 
ending and a lot of really good stuff in-between. Aust look at Georges stozy. 






(@ SAME-DAY SHIPPING- 

”) George was appointed mana- 
ger of the family-run business. 
It needed immediate revamping, so 
he called ZEOS at 800-554-7172 and 
automated his business with a ZEOS 
486 upgradable. Because he ordered 
one of the more popular configura- 
tions and called before 1 pm, ZEOS 
shipped it right away! No waiting! 


» 24-HOUR SUPPORT=Since 
gay George and his staff were new 

J at computers, they had questions 
~and at all hours. Each time they 
called the ZEOS 24-hour tech support 
line, their questions—no matter how 
basic or complex—were answered by 
qualified technicians. 


ée TOP PERFORMANCE- 
Everybody, including George, 
needs a system that will perform. 
ZEOS has a proven track record in- 
cluding a trophy case of awards such 
as PC Magazine's Editors’ Choice, PC 
World’s Best Buy and PC Computing’s 
Best Value. 









’ QUALITY & RELIABILITY- 
George is sitting pretty now He 
gets twice as much work done 
with his new ZEOS 486 local bus 
upgradable. That’s high performance 
and high quality at work. Which is 
why George is so happy and ZEOS 
was awarded PC Magazine’s Service 
& Reliability Award—the only 
company to win it twice! 


mm COMPATIBILITY—-George's 
ey) staff uses ZEOS computers, but 
a few of their associates don’t- 
yet. It’s important they be compatible 
with the other systems, which is why 
he owns ZEOS 486 upgradables—the 
100% compatible computers that run 
all major operating systems. 


BEST VALUE-As the business 
7 became profitable and the towns- 
’ people prospered, so did George. 
He attributes much of that success to 
ZEOS systems: “They’re top-drawer, 
top-quality, high-performance sys- 

tems that you can count on! Feature 
for feature, they’re the best value” 














This Is Just ASamp 
Of What We Can Ship Today. 


IT’S AS EASY AS: 


Choose what ZEOS system package 
7 you want. (A sampling of what’s 
available is shown below) 


Call ZEOS at 800-554-7172. For 
same day shipping, place your 
order before 1 p.m. Central Time, 
Monday through Friday. 


Upon credit approval, we'll ship your 











OUR GUARANTEE TO YOU: 


If we accept your order for 
immediate shipment and fail 
to ship your system under 
the conditions outlined, 
we will ship it at our expense 

as soon as it is ready.* 





486 
SX-25 


PACKAGE :: 5 
@4MB RAM 
@ 214MB local bus hard drive 
with built-in 128K cache 
@ Windows-accelerated local bus video 
@ SVGA color monitor 
@ Both floppies 
@ DOS, Windows, Mouse 
® Choice of Windows application 


$1695 











486 
eS SS Dx2-66 


PACKAGE #3 BONUS: 


= 8MB RAM 

m@ 256K SRAM system cache 

@ 528MB local bus IDE hard drive 

@ Diamond Viper local bus video card 

@ 15" SVGA color monitor 

@ Both floppies 

@ 14,400 bps V.32 bis send/receive 
fax modem 

@ DOS, Windows, Mouse 

@ Choice of Windows application 


$2995 








system the same day you order! 








CALL NOW TOLL FREE 
0-554-7172 
24 HOURS A DAY aban: a capteheaal hes 
_ 486 486 | 486 
=== DX33 a= DX:33 SS = Dx2-66 








= 4MB RAM 
@ 214MB local bus hard drive 
with built-in 128K cache 
@ Windows-accelerated local bus video 
# SVGA color monitor 
® Both floppies 
@ DOS, Windows, Mouse 
@ Choice of Windows application 


$1895 





PACKAGE #4: 


# 16MB RAM 
@ 528MB local bus hard drive 
with built-in 256K cache 
@ Windows-accelerated local bus video 
# SVGA color monitor 
@ Both floppies 
@ DOS, Windows, Mouse 
@ Choice of Windows application 


$2995 





PACKAGE #2: PACKAGE #3: 


#8MBRAM 
@ 426MB local bus hard drive 





with built-in 128K cache 


m@ Windows-accelerated local bus video 
@ SVGA color monitor 

@ Both floppies 

@ DOS, Windows, Mouse 

@ Choice of Windows application 


$2195 








PACKAGE #4 PLUS: 

# 16MB RAM 
@ 528MB local bus hard drive 

with built-in 256K cache 
m Diamond Viper local bus video card 
@ Vertical case 
@ 15" SVGA color monitor 
@ Both floppies 
@ DOS, Windows, Mouse 
@ Choice of Windows application 


$3334 











PACKAGE #3: 


= 8MB RAM 
m@ 426MB local bus hard drive 
with built-in 128K cache 
@ Windows-accelerated local bus video 
@ SVGA color monitor 
@ Both floppies 
@ DOS, Windows, Mouse 
@ Choice of Windows application 


$2495 


.. Ambra” 
Rees 4965K 295 


NO ©. \C) 3 


= 4MB RAM 

mw 107MB hard drive 
with built-in 32K cache 

@ Both floppy drives 

@ SVGA color monitor 

@ DOS, Windows, Mouse 


$1295 





*Orders must be for ZEOS Computers Now!* configurations; we've listed just a sampling here. Since we continuously update this list of configurations; please call to confirm your system is on the list. This offer is good only as long 
as these pre-built systems remain in stock. Other ZEOS systems and custom configurations take slightly longer—about a week. Credit cards are subject to authorization. Orders must be received by 1 p.m. Central Time, M-F 


Circle 155 on reader service card. 


ZEQOS Z-Quote 


Find out more about the quality, price and performance that 
have made ZEOS systems famous. It’s easy with our 
Z-Quote form. Simply fill in the quantity and 
configuration for each product you plan to 
purchase, then fax this form to ZEOS We'll 
get back to you with a price quote, spec sheet 

or any other information you may need within 24 hours of receipt! 

PC’S: 

TYPE # OF UNITS HARD DRIVE RAM MONITOR FLOPPY DRIVES 
EXAMPLE: os 

A86DX2-66 3G MB Color SVGA 2 
A486SX-25 

486SX-33 

486DX-33 

486DX2-50 

486DX2-66 

486 EISA 


NOTEBOOKS: 
TYPE # OF UNITS HARD DRIVE RAM 


486533 ColorNote EE tra Battery CL Windows 
386SL-25 Freestyle LJ Carrying Case LJ File Transfer Software 


LJ Math C LJ other (pl ify): 
486SL-25 Freestyle ss sss—(istsiSG hic HS ocessor other (please specily 


386SL-25 Contenda L] Mouse 
486SL-25 Contenda 


ADDITIONAL OPTIONS: 
CL) 9600 bps Internal Modem L] Tape Backup Type: CL) Network Card Type: LJ On-Site Service ______-_ yrs) 
L] 2400 bps Internal, 9600 bps saeinncascnroncaec ied sci EO ec (1 Extended Warranty ____________ yr(s) 
Send/Receive Fax Modem nN e-ot L) Printer Type: ____ LJ other (please specify): 
C) Vertical Case CL) Multimedia Kit oe 
L] Video Card Type: J 128K Cache 
ee ean St L] 256K Cache 





























BUYER INFORMATION 

Where will computer be located? (1 home O business office [J government agency LI educational institution 

Have you purchased from ZEOS before? LJ yes UJ no 

How soon do you plan to buy? O] immediately 0 within 2 weeks O withina month UJ next 13 months U after 3 months 
How many employees do you work with? 0) 25 or less OJ 26-99 UJ 100-499 (1500-999 LJ 1000 or more 


If you are considering any other brands of computers, which are they? 

HOW WOULD YOU LIKE US TO RESPOND? (check all that apply) 1 Mail OO Fax JO Phone 

Netra a =" ii ny... Company: 

PF a a a Fl ec ee PID 
PS ef ee ee ee eee 


FAX TO: PHONE: FAX TO: 
U.S. and Canada: 
612-633-9503 800-554-7172 
U.K.: 0800-960-844 612-633-6131 
Germany: 0130-817202 612-633-6131 


France: 05-90-2571 612-633-6131 
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Graphics Software 


This year’s nominees prove that looks are everything and that the PC is the place to create documents, 


images, and illustrations that pack punch. 


PP PPP PPPS CECT CeCe rerrerererererrerre rrr Tray Te ry 


Adobe Acrobat 


BoB WULFF AND THE ACROBAT ENGINEERING TEAM 


POSS H HEHE ESTEE EETEEEHEHEEEEHHHHESE SEES ESHEEHHHEHOE EES OSEEEEE SESE EEEEEES OSES EEE EESEOSESESES ESO OEOEOS 


he age of the portable electronic document has arrived, and Adobe Acrobat is its champion. Thanks 
to Acrobat, you can now create a highly stylized document in any application you like and know that 
it can be viewed, with formatting and appearance intact, on any Acrobat-equipped computer—re- 


gardless of its operating system, graphics, or font capabilities. To create an Acrobat document, you 
print from your main application to Acrobat’s special printer driver, which creates the 
necessary PDF (Portable Document File) format file. When you view the PDF, the 





. . . . be Ac, : : 
software checks to see if the fonts included in your document are available on the A Starter pa 


viewing system; if they’re not, it uses Adobe’s Multiple Master technology to 
generate fonts that maintain the look and formatting of your original. All Ac- 
robat files are resolution-independent, so what you create is what they’ll see. 

The package consists of several components: Exchange, which lets you create 
PDFs; Reader, which lets you view, navigate, and print PDFs; and Distiller, a 
PostScript interpreter that translates PostScript files into the PDF format. Other 
products fit into this category, but none pack the power and flexibility of Acrobat. 

¢ Adobe Systems Inc., 1585 Charleston Rd., Mountain View, CA 94039; 800-833-6687. 
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FINALISTS 


Adobe Photoshop for Windows, 
Version 2.5 


LAWRENCE COoPET, RALPH GIGGEY, MARK HAMBURG, 
KEVIN JOHNSTON, JOHN KNOLL, THOMAS KNOLL, PETER MERRILL, 
SEETHARAMAN NARAYANAN 


dobe Photoshop, the pioneering image editor 
for the Macintosh, now sets the standard for 
digital prepress on the PC. It brings to this platform a 
level of reliability and power that makes working 
with large, complex images a snap. All the tools an 
image-editing professional could ask for are here, 


Visio, Version 2.0 


PETER C. MULLEN, RICHARD MIYAUCHI, LORI D. PEARCE, D. MITCHELL 
Boss, DAviID D. WALTER, MARK E. DAVISON, TED JOHNSON 


Ww Shapeware’s Visio, even if you can’t draw a 
straight line you can create a professional- 


looking diagram or business illustration. Instead of 
forcing you to draw shapes to liven up your business 
reports or presentations, Visio lets you simply drag 
them off an electronic stencil and drop them onto your 
page. Each of the stencils contains a series of task-spe- 
cific SmartShapes—objects with style and behavior at- 


Pewee ererereeeseeeesseseseseesssesseseses 
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and they all work just the way they should. The 
image-enhancement filters are flawless, the selection 
tools precise, and the color handling and separation 
capabilities impeccable. Add in 8-bit alpha channel- 
masking technology, the ability to manipulate images 
directly in CMYK color space, and a full-blown Post- 
Script interpreter that lets you create vector-based 
outlines with a precision you would expect to find 
only in an object-oriented illustration package. You 
can see the power behind the beauty. 

¢ Adobe Systems Inc., 1585 Charleston Rd., Mountain 
View, CA 94039; 800-833-6687. 


tributes already attached to them. You can modify any 
objects you place on the page, or even make changes 
to the master stencil object to effect global changes in 
a drawing. And for the graphically courageous, there’s 
even a streamlined set of drawing tools. 

Version 1.0 introduced the basic concepts, but this 
second version really makes them shine. The package 
is even more powerful and easy to use now, thanks to 
a refined interface, extensive support for OLE 2.0, 
and even smarter SmartShapes. 

e Shapeware Corp., 1601 Fifth Ave., Seattle, WA 
98101; 800-446-3335. 


In the dog-eat-dog world of 
business presentations, 





we just made you a pit bull 


' 


with the legs of a greyhound. 


In dog racing as in business, if you're not leading On top of all this, the Phaser 200 is a work 
the pack, the view seldom changes. Meet your new leg group printer that gives you the advantages of a laser 
up on the competition: the Tektronix Phaser™ 200 printer. Including true Adobe® PostScript™ Level 2, 


color printer. It's lean, mean, and very networkability, separate paper and transparency 














very fast. Of course, you trays and price (did we happen to 


don't have to take our mention the Phaser 200 has a 


word for rt, PC Computing list price of only $3,695?). 


magazine just called it the For more information 


best overall presentation or a free output sample, 


printer in the business. So: come into your nearest 


much for the other guys. Tektronix dealer or call 


But what is it that makes the us at 800/835-6100, 
Phaser 200 so good? For starters, the ink Dept. 31E. For faxed information, call 503/682-7450, 
coverage and image quality are, in a word, brilliant. We and ask for document # 5001. 

at Tektronix didn’t get to be the award-winning leader in In closing, we just want to remind you that 
color printers by sitting on our hands. Then there's — your competition is also reading this ad. And they're 
speed. You get all of this great color at two pages per = extremely hungry. So when choosing a presentation 


minute, which is nearly as fast as a regular black and printer, the choice is quite simple. You can either eat, 


white printer. Can you say increased productivity? or be eaten. Bon appétit. Tektr se 


Phaser is a trademark of Tektronix, Inc. PostScript is a trademark of Adobe Systems, Inc. All other marks are trademarks or registered trademarks of their respective companies. 
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Wine 


Listen up, you-risk-takers, What would Made by Peter Norton, is packed full of utilities to 
» > your mother say if she saw you now? + provide a safer working environment. = 
‘No doubt she would tell you to Like our new Norton AntiVirus 3.0, which protects 


. get the new Norton Desktop 3.0 for { your system against over 2,300 known viruses, and our 


| . Windows before you hurt yourself. ~ new Norton BackUp” 3.0 with enhanced support for 
Or your computer. : SCSI drives. There’s also the new UnErase, to recover 
That’s because NDW 3.0 not only accidentally erased files. Disk Doctor for automatic 
‘enhances yout work, it’s also the disk diagnosis and repair. And a Fix-It disk with a full 
safest way. to run Windows short of __ collection of DOS utilities to recoyer and repair files or 
tapping into Bill Gates’ subconscious. entire disks, even if you can’t run Windows. And now 


For information in Bure 1-94-858111. Australia, 61-2-879-6577. Canada, 1-800-667-8661. Elsewhere outside US., 408-252-3570. The Norton AntiVirus and Norton Disk 





“Windows to boost petformance, & 
‘In addition, NDW 3, 0 simplifies Window ‘for you. by 
integrating file and prograiti management. And while 
the new FileAssist will allow youl to easily mhanage your 
files without having to leave your applications, the new 
Day Planner will allow you: {o.easily manage your life. . 
Plus, the new “push button” Control Center lets you 
customize pull-down menus,-icons, toolbars. and more 


to make Windows look and work the way you want it to. 


Doctor are registered tradmetks and: Norton BackUp; Norton Desktop ‘and syed Disk ae tr 


yours 


call 1-800-628-4777, ext. BG85 to order, or live a life of 
danger and recklessness, running Windows without 
Norton Desktop 3.0 for Windows and sprinting around . 


pools with sharp objects until =N ORTON © 
you put somebody's eye out. = 


Of course, you would be 
absolutely crazy wot to get 


DESKTOP 
NDW 38.0. And.remember, 


don’t run Windows. without it! “SYMANTEC ° 


ademarks of Symantec Corporation. ©1993 Symantec Corporgtion. All rights reserved. 
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The road 
warrior'’s 


Weapon of — 
Re eesy 


The HP 100LX palmtop PC keeps 
you in touch wherever you go. 


It packs cutting-edge computing and 
communications features. All wrapped 
up in asleek 11-ounce package. Includ- 
ing one-key access to: 


cc: Mail® Mobile, the market- 

leading e-mail software. 
Today's new card modems fit neatly 
into our PCMCIA 2.0 slot, connecting 
you to your corporate or office e-mail 
systems. Talk about portable com- 
munications! This e-mail solution fits 
right in your pocket. 


Take most of your office with 
you. Built-in MS-DOS* 5.0 
means you can run optional PC soft- 


ware, such as Quicken, Microsoft® 
Project Manager and ACT! No other 
palmtop comes close. 


With equal ease, you can create cus- 
tom databases. And sort through a 
list of customer billing profiles or 
yout favorite restaurants. 


Even when youre on top of 

the world, our appointment 
book keeps you on top of your 
schedule. With week- and month-at- 
a-glance. You dont miss a thing. 


Keep running numbers on 

the run. One touch brings up 
Lotus? 1-2- 3, Rel. 2.4. Youre in spread- 
sheet heaven! 


The features keep coming. Like note- 


taker to capture ideas. Powerful 
analysis on the HP financial calcula- 
tor. Flexible phone book. And much, 
much more. 


For more information and the name 
of your nearest HP 100LX dealer, call 
us at 1-800-443-1254, Dept. 896. Or in 
Canada, 1-800-387-3867. Then hit the 
road armed with all the right answers. 


iG 


cc: Mail Mobile is a U.S. trademark of cc: Mail, a wholly owned subsidiary of Lotus 
Development Corporation. Microsoft and MS-DOS are U.S. registered trademarks of 
Microsoft Corporation. Lotus and 1-2-3 are U.S. registered trademarks of Lotus 
Development Corporation. ©1993 Hewlett-Packard Company PG12307A 
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® Operating Systems CS Software Standards 


More than ever, programmers look to operating-system features for help with application development 


and integration. These advanced standards and products offer solid solutions. 
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WINNER 
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Microsoft OLE 2.0 


TONY WILLIAMS, RAO REMALA, CRAIG WITTENBERG, BoB ATKINSON, SRINI KOPPOLU, DOUGLAS HODGES, MARK LUCOVSKY 





age 


APIs and software standards such as Dynamic Data Exchange (DDE) and 

Object Linking and Embedding (OLE) offer much tighter integration 

than acommon GUI clipboard or third-party integration tools. Here OLE stands 

out because it lets users build compound documents—ones composed of sections 
that were created and that can be edited with a variety of software tools. 

The first implementations of OLE worked, but they were awkward because 

they launched new applications in new windows. The latest version, OLE 2.0, ad- 

a dresses past limitations and offers developers a new set of integration features. The 

an most obvious change is OLE 2.0’s ability to let application resources be used for edit- 

ing inside other OLE 2.0-aware applications. Developers can also drag portions of doc- 


Aes boundaries between applications have long been disappearing, 


uments from one application and drop them into another. OLE automation lets one applica- 





hor Aes or bec n 


atrolled by other applications. Earlier in 1993, Microsoft shipped OLE 2.0 as an SDK. 


“| Since then, we’ve seen the first few successful OLE 2.0 applications, which include Microsoft Publisher and 
Shapeware’s Visio. Creating an OLE 2.0 app is still difficult: The API is complex, libraries are in flux, and ad- 
vanced tools to help the process are still missing. But OLE 2.0 is a substantially better method of integration 
and will fundamentally change what we expect from software. 
¢ Microsoft Corp., One Microsoft Way, Redmond, WA 98052; 800-227-4679. 
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Microsoft Windows NT 


DAVE CUTLER, MOSHE DUNIE, MARK CLIGGETT, LOU PERAZZOLI, LEIF 
PEDERSON, DAVE THOMPSON, KEN GREGG 


n industrial-strength operating system designed to 

bring workstation-level performance and features 
to the desktop and server, Windows NT is Microsoft’s 
next-generation OS. Of course, it’s 32-bit, multitasking, 
multithreaded, and graphical; lots of advanced operat- 
ing systems can say that. But Windows NT has features 
we haven’t seen in operating systems built for main- 


Ce eeeervececccsesecessccnseseseeseoesesees 


NeXTStep 3.1 for Intel Processors 


THE NEXTSTEP DEVELOPMENT TEAM 


he best harbinger of future operating systems 

may well be NeXTStep, the Unix-derived oper- 
ating system that NeXT finally delivered on the Intel 
platform this year. In addition to the usual high-end 
OS features—like all its competitors, it is a 32-bit, 
multitasking, multithreaded, graphical OS— 
NeXTStep goes farther. It offers a truly object-ori- 
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stream PCs, such as C2-level security and multiproces- 
sor support. While it demands a substantial hardware 
platform, from there it takes off, making use of multi- 
ple megabytes of memory and multiple processors. 
Windows NT also boasts portability to many different 
CPU architectures, including Intel’s x86 family, DEC 
Alpha, and MIPS R4000/R4400, with more to come. 
It’s a system designed for high-end applications, and it 
portends PC operating systems to come. 

e Microsoft Corp., One Microsoft Way, Redmond, 

WA 98052; 800-227-4679. 


ented user interface, a unified imaging model based 
on Adobe’s Display PostScript, and support for 24- 
bit color. It shows its true strength as a development 
platform, used in conjunction with the NeXTStep 
Developer, a series of object-oriented development 
tools. If NeXTStep manages to garner widespread 
device and developer support, this will be an OS for 
all the competition to watch. 

e NeXT Inc., 900 Chesapeake Dr., Redwood City, CA 
94063; 800-848-6398. 
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is for Attention, please! All you people who want the latest 
technology at Amazingly Affordable prices! Meet AMBRA: 


a new and fast-on-its-feet computer company. 


means we re Making our Move. With high-performance Made- 
to-order AMBRA Machines. All are tested for industry-standard 


compatibility, and come with a 30-day Money-back guarantee. 


is for Big advantages—like Blazing-fast Intel® Pentium” processors. 
It's about Built-in extras —like added cache and VESA local Bus. 


Across the Board, we're talking Best value here. 


is for Responsive to your needs, and Ready to deliver to your door. 
It’s for Rapid onsite service.’ Plus Round-the-clock technical support. 


The kind you can Really Rely upon. 


stands for “Just Ask us.” AMBRA has intelligent Answers to All 
your questions and computing needs. Call 1-800-25-AMBRA. 


Act now! 








A COMPETITIVE 
NEW COMPANY, AMBRA'S 
COMING ON STRONG... 


Grounded in excellence, AMBRA has an 
unmistakably entrepreneurial edge. Through 
worldwide sourcing, we get the latest and leading 
technology from high-quality suppliers at smart 
prices. And we immediately run with tt — passing 
our savings along to you. 


WE BUILD ON THE SPOT, 
TO YOUR SPECS... 


With AMBRA, you have your pick of processors — 
from the most affordable 486s, to full-fledged 64-bit 
Intel Pentium technology. You also have your choice 
of memory sizes, hard disks, video subsystems, 
peripherals and software — preinstalled and 
preloaded with no delay and no service fee. 


AND OFFER SOLUTIONS THAT 
MATCH YOUR NEEDS. 


Space-saving slimlines. 

Fast-action, low-cost 486 AMBRA slimlines pack the 
computing power you need — perfect for the office, 
dorm or home. 


Desktops and minitowers. 

Our ISA and EISA-based systems offer a range of 
power — and a direct path to Pentium technology 
— at prices that won't make you pause. 


Powerhouses with Pentium processors. 
You get the latest in true 64-bit processing power 
— with processing speeds surpassing |00 MIPS! 


SOFTWARE ON CD! 





AT AMBRA,YOUR BUCKS 
BUY A LOT MORE... 


Like built-in cache, accelerated video, VESA local 
bus, and a wealth of other features that raise the 
value of our computers above the rest. You'll find 
there's nothing "low-down" about an AMBRA, except 
the price. 


INCLUDING RAPID SERVICE 
AND ROUND-THE-CLOCK 
SUPPORT. 


Every AMBRA computer comes with a 30-day 
“satisfaction or your money back’’ guarantee. We've 
contracted with IBM® to provide a one-year onsite 
warranty.'* Expert technicians are poised to deliver 
prompt onsite service Monday through Saturday. 
And you can count on toll-free technical support 
24 hours a day, 7 days a week. 


ALL YOU HAVE TO DO IS CALL. 


Just pick up the phone to get more information or 
place an order. AMBRA's lines are open every 
weekday 8 am to 9 pm, and Saturday 10 am to 6 
pm (ET.) We accept American Express® Visa® and 
MasterCard® — as well as purchase orders from 
qualifying businesses. 


TRY BEFORE YOU BUY! 





Purchase any AMBRA slimline, desktop or tower, and you get a CD-ROM disk® encrypted with over 80 popular 
software packages, thanks to special new technology. Try each package up to three times at your convenience. 
Then, whatever you like can be yours with just a call — at a very competitive price! There’s no waiting for 
delivery — you get a code to unlock the encryption, and simply download your software purchases from the 


CD to your hard disk. 





AMBRA 


COMPUTER CORPORATION 


JUST SIX OF MANY AMBRA MODELS... 





Slimline S425SX 


© 486SX, 25 MHz 

° Upgradeable to Pentium technology 

° 4MB RAM, max: 36MB 

° |28KB processor cache 

° 3.5" |.44MB diskette drive 

° |70MB (| 7ms) hard disk 

* 3 storage bays 

* 3 16-bit ISA slots (2 VESA on local bus) 
¢ Windows accelerator w/ |MB video memory 
¢ |4" SVGA LR color monitor 

* Slimline casing (3 x 3) 

¢ MS-DOS® 6.0, Windows™ 3.1, mouse 


$1,339 





Slimline S450DX 


° 486DX2, 50 MHz 

* Upgradeable to Pentium technology 

° 4MB RAM, max: 36MB 

¢ |28KB processor cache 

¢ 3.5" |.44MB diskette drive 

° 240MB (|5ms) hard disk 

° 3 |6-bit ISA slots (2 VESA on local bus) 
° 3 storage bays 

¢ Windows accelerator with |MB video memory 
°. 14" SVGA LR color monitor 

* Slimline casing (3 x 3) 

* MS-DOS 6.0, Windows 3.1, mouse 


$1,815 





Desktop D466E/VL 


° 486DX2, 66 MHz 

¢ Upgradeable to true 64-bit Pentium technology 
° 8MB RAM, max: 64MB 

¢ 256KB processor cache 

° 3.5" 144MB diskette drive 

¢ 440MB (| 2ms) hard disk 

¢ 8 32-bit EISA slots (2 VESA on local bus) 

° 6 storage bays 

¢ S3 video accelerator with |MB DRAM 

e |5" Flat Square LR color monitor, NI 

¢ Desktop casing ( 8 x 6; convertible to minitower) 
¢ MS-DOS 6.0, Windows 3.1, mouse 


$2,959 





Minitower T466DX 


¢ 486DX2, 66 MHz 

¢ Upgradeable to Pentium technology 

° 8MB RAM, max: 64MB 

¢ 256KB processor cache 

° 3.5" |.44MB diskette drive 

* 340MB (1 2ms) hard disk 

° Onboard SCSI 

* 8 16-bit ISA slots (2 VESA on local bus) 
* 6 storage bays 

¢ Windows accelerator with |MB video memory 
* CD-ROM drive 

* 14" SVGA LR color monitor 

¢ Network-ready (Ethernet | OBaseT) 

* Minitower casing (8 x 6) 

* MS-DOS 6.0, Windows 3.1, mouse 


$2,694 


In Canada‘ call |-800-363-0066, Ext. 910 


CALL 


FOO: 


Pentium DP60E/VL 


* Intel Pentium processor, 60 MHz 

° 64-bit processor complex 

° 8MB RAM, max: 64MB 

¢ 256KB processor cache 

° 3.5" |.44MB diskette drive 

° 540MB SCSI hard disk 

* Onboard dual-channel Fast SCSI-2 

* 8 32-bit EISA slots (2 VESA on local bus) 
* 6 storage bays 

© ATI® Ultra Pro™ Mach 32, 2MB VRAM 

° 14" SVGALR color monitor 

° Desktop casing (8 x 6; convertible to minitower) 
° 200-watt autoswitching power supply 

* MS-DOS 6.0, Windows 3.1, mouse 


$3,999 


1-800-252-6272, 


~AMOERA 


Notebook NC425SL 


¢ 486SX, 25 MHz, SL-Enhanced 

¢ Dual-scan STN color screen 

* Integrated fax/modem 

¢ 4MB RAM 

¢ |20MB hard disk 

* Integrated trackball 

* MS-DOS, Windows, MS-Works™ 


$2,449 





EX T.33 4 





| Please call 1-800-252-6272 for details regarding AMBRA’s money-back guarantee and limited warranty. One-year onsite service at no additional charge during warranty. Onsite service may not be available in certain locations. 


2 Return shipping and insurance charges are the responsibility of the customer. 


CD-ROM drive required; may be purchased with system or separately. 


Offerings may differ in Canada. 


©1993 AMBRA Computer Corporation. AMBRA is a trademark of ICPI Ltd. and used under license therefrom. The AMBRA logo and logotype are trademarks of AMBRA Computer Corporation. IBM is a registered trademark of International 
Business Machines Corporation. Intel is a registered trademark and Pentium is a trademark of Intel Corporation. MS-DOS is a registered trademark and Windows and MS-Works are trademarks of Microsoft Corporation. Offerings, prices 
and products are subject to change or withdrawal without prior notice. Prices do not include shipping. 





°Development Tools 


Developing applications for the Microsoft Windows environment is a whole new game. Whether 


you're writing code or chasing bugs, this year’s crop of tools makes it easier to play. 





WinScope, Version 1.1 


BRETT SALTER, CHRIS SCHWARTZ, JIM MISCHEL 






orking in Microsoft Windows has made the lives of end users much easier, to be 
W:: But what about the harried programmers who have to build and debug those Win- 
dows applications? There’s a world of difference between tracking down bugs in 
a traditional procedural app and doing the same thing in the less-predictable, event-driven 
Windows environment. Enter WinScope, from The Periscope Company. Unlike tradi- 
tional debuggers, this indispensable programming tool lets you monitor all types of Win- 
dows events by capturing the actual API calls an application makes. This puts WinScope 
in a different class from other event-capture tools, which merely let you snoop on mes- 
sages a Windows application passes to the operating environment. WinScope under- 
stands and can capture over 1,200 API calls—including some 200 undocumented calls— 
and hundreds of Windows messages. It can even monitor the execution of existing 
programs, offering fascinating insight into how they work. You can also set up to 16 breakpoints 
that can trigger an external debugger when specific events occur. The result: a package that can give 
you a better view into your Windows code—and other peoples’ applications—than any tool we’ve seen. 
e The Periscope Co., 1475 Peachtree St., #100, Atlanta, GA 30309; 404-888-5335. 
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FINALISTS 


Bounds-Checker for Windows, 
Version 2.0 


FRANK GROSSMAN, JIM MOsKUN, DoM BASILE, MATT PIETREK, BILL WONG 





rogrammers are always looking for new and 

better ways to exterminate the bugs in their 
code. Nu-Mega Technologies’ Bounds-Checker for 
Windows finds the tricky ones. Its event-logging and 
viewing capabilities show you exactly which events in 
your program led up to a glitch. You can verify your 
program’s use of C-library functions that relate to 


Ce eeeccovecvesesccceccseeecoeseseseeseces 


Microsoft Visual C++, Version 1.1 


Microsoft Visual C++ 32-Bit 
Edition, Version 1.1 


THE VISUAL C++ DEVELOPMENT TEAM 


ith Visual C++, Microsoft successfully rede- 
fines how C and C++ developers create Win- 
dows applications. This development environment’s 
most significant advances, App Wizard and Class Wiz- 
ard, let a programmer interactively generate a com- 
plete, working framework—essentially a functioning 
skeleton application—for jump-starting programming 
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string and memory manipulation, check all API call 
parameters, and track the allocation of memory and 
resources. If you hit a divide-by-zero error or a gen- 
eral protection fault, Bounds-Checker can show you 
the instruction that caused the problem. In short, it 
combines the features of a heap checker, debug ker- 
nel, and postmortem tool. Bounds-Checker will help 
you make your programs as bug-free as possible— 
and spend less time doing so. 

e Nu-Mega Technologies Inc., P.O. Box 7780, 
Nashua, NH 03060-7780; 603-889-2386. 


projects. A new version of the Microsoft Foundation 
Class (MFC) Library is used for all code generation. 
Among its many enhancements, MFC 2.0 adds sup- 
port for Visual Basic custom controls, letting C++ pro- 
grammers take advantage of a vast third-party market 
of prewritten functionality. The new resource editor, 
AppsStudio, is entirely visual and lets programmers 
launch the Class Wizard from within it to bind interface 
objects to code. Visual C++’s seamless integration of 
these powerful productivity enhancers has other com- 
piler vendors scrambling to keep up. 

¢ Microsoft Corp., One Microsoft Way, Redmond, 
WA 98052; 800-227-4679. 








°After Hours 


Sights, sound, and lots of action—this year’s playful and educational winners combine the best of the 


new multimedia technologies with good old-fashioned imagination. 
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THE LIVING BOOKS DEVELOPMENT TEAM 


alk about electronic books is cheap, but Broderbund’s Just Grandma and Me, the initial title in its Liv- 
ing Books series, is the first one that really does the concept justice. A CD-ROM version of Mercer 
Mayer’s oe. children’s story, this product (designed for kids three to eight years old) is actual- 
ly fun for youngsters of all ages. More than just words and pictures sim- 
ply poured into a CD, this program lets children explore the world 
~ of Grandma and Little Critter as they make their way to an out- 
ing at the beach. Clicking almost anywhere on the screen trig- 
gers an animated or musical reward. 
Just Grandma and Me is as easy to use as a real book, 
but it employs computer multimedia technology to add 
great value. You can have the story read to you in Eng- 
lish, Japanese, or Spanish, or you can explore the story on 
your own. 
The company has followed suit with other excellent pro- 
_ grams, including Arthur’s Teacher Trouble, but Just Grand- 
ma and Me has set a new high standard for multimedia con- 

tent, giving form and meaning to the term “interactive book.” 
_e Broderbund Software Inc., 500 Redwood Blvd., P.O. Box 6121, 
Novato, CA 94948-6121; 415-382-4400. 
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Design and Build Your Deck 


STUART GANNES, DAN LEVIN, JIM ROSENAU, MATTHEW SELF 


sound, and hypertext-linked tutorials teach you 
everything from using your tools to building railings. 
The second part is a design workshop where, after 
Hi ow can an electronic book improve onits print- viewing various deck designs, you can work with a 

ed counterpart? Take a look at Design and mini CAD program to design your dream deck. It 
Build Your Deck, the first in The House and Yard — even delivers a custom bill of materials to take to the 
Series, and count the ways. lumberyard. A tool that helps you through the job 


A two-part program from Books That Work, De- 
sign and Build Your Deck begins with a multimedia 
how-to segment that walks you through all the steps 
you need to construct a deck. Animated movies, 
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Kid CAD 


JOHN SoOsOKA, MARK LOPARCO, AND THE KID CAD DEVELOPMENT TEAM 


ove over, Lincoln Logs—building blocks have 
met the electronic age. With some pretty so- 
phisticated CAD-like tools housed in a very simple in- 
terface, Davidson & Associates’ Kid CAD lets chil- 
dren easily create all sorts of three-dimensional 
buildings. Viewing options let half-pint architects see 





from start to finish, Design and Build Your Deck is a 
sample of information-based packages to come. 

e Books That Work, 285 Hamilton, #260, Palo Alto, 
CA 94301; 415-326-4280. 


their creations from different angles and zoom in or 
out. Kids can then paint their houses and add furni- 
ture, shrubbery, and people. Even cleaning up is an in- 
novation: Demolition tools include a variety of cre- 
ative bombs and bulldozers. A cross between SimCity 
and AutoCAD, and aimed at children eight years and 
older, Kid CAD appeals to the builder in all of us. 

e Davidson & Associates Inc., 19840 Pioneer Ave., 
Torrance, CA 90503; 310-793-0600. 
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The BJC-600 Color Printer 


In Black And White. 





At Canon; we think that before 
you go out and buy a personal color 
printer for your home or small office, 
you should have all the facts in 
black and white. And have them 
right in front of you. 

So, let's start with 
the quality of our print. 

The new Canon 
BJC-600 prints 360 dpi 
for both brilliant color and crisp 
black and white output on plain 
paper. Other color printers print a 
mere 300 dpi. 

We also use inks that are richer 
and more vibrant. And to eliminate 
cross-color bleeding on plain paper, 
our inks have been made to dry much 
faster than conventional inks. 

Now, what's the graphics print- 
out speed like? 

Faster than youd expect from a 


personal color printer. That's because 


the new BJC-600 print 


head has 192 color nozzles, Can Ol 


“Dealer prices may vary, but most dealers sell the BJC-600 at prices under $649. © Canon Computer Systems, Inc. Canon and BJ are registered trademarks, and Bubble Jet is a trademark of Canon Inc. CCS1 2995 Redhill Ave., Costa Mesa, CA 92626. In Canada, call (800) 587-1241. 








compared to as few as 48 on other 
personal color printers. And to further 
help speed it along, the BJC-600 


is designed to print 





—. 


color in both directions 
across the entire page. 
Okay, how about all the 
little hidden costs? 
Not here. The cost- 
per-page of the BJC-600 
is a fraction of what you would nor- 
mally pay for color printing. 

Unlike most other color printers, 
the BJC-600 has 4 separate ink car- 
tridges — one for each color. So when 
you run out of one color you don't 
have to replace all the others. 

Finally, at less than $649; the 
Canon BJC-600 color printer will 
save you money right from the start. 

‘To get the name of your nearest 
Canon dealer, call 1-800-848-4123. 
Because now that you know the facts 


in black and white, it’s time 


to see the BJC-600 in color. 

















THE NEWTON MESSAGEPAD DEVELOPMENT TEAM 





SAS NLC ors an Poe OW, Ome On Pam Pad Oe N..C..E 


e Design 


Which is mightier, the pen or the mouse? From path-breaking new concepts to subtle tweaks on 


existing technology, new input devices led the design field in 1993. 










PDA asa harbinger of computing’s future. 


While the Newton’s trainable handwriting recognition has been the 
butt of jokes, it represents an extraordinary accomplishment, given the 
hardware constraints of the PDA format. And handwriting recognition is 
only a piece of the equation. Newton Intelligence (Apple’s name for the soft- 
ware and silicon behind the Newton) lets the product learn about its masters— 
both their handwriting and the types of tasks they do. You can jot down a thought, send 
it off as a fax, record the event on your calendar, and call the recipient to say it’s coming—all with a few taps — 


ithout a doubt, the most controversial item in this year’s 
Technical Excellence discussions was Apple’s Newton 
MessagePad. A strong faction of our editors felt that the — 
Newton, which is the first Apple product based on Newton Intelligence 
technology, was little more than a status toy to brandish at Silicon Val- 
ley cocktail parties. Others—a majority of others—saw the Newton 


of the pen. It’s this vision of sophisticated hardware and software integration in a highly portable format that 
we salute. Whether you find the Newton a truly impressive piece of work or just a faint hint of things to come, 
you have to agree: The Newton is a sleek milestone on the road to a new kind of computing. 

¢ Apple Computer Inc., 20525 Mariani Ave., Cupertino, CA 95014; 800-776-2333. 
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Microsoft Mouse, Version 2.0 


STEVE KANEKO, CLIFF BROOKS, Dick Liu, KEN ROBERTSON 


f you thought the mouse had reached an evolu- 

tionary dead end, think again. The new Microsoft 
Mouse may look like a lopsided bar of soap, but its 
excellent tactile feel sums up two years of testing and 
research. Whether you’re right-handed or a south- 
paw, the new shape and larger buttons will match the 
contours of your palm and fingers to perfection. By 
adding an optical component to the encoder mecha- 


CCPC Coe H er eeererereeroreeeseeeeeEeLeLeLED 


IBM TrackPoint II 


TED SELKER AND THE TRACKPOINT IT DEVELOPMENT TEAM 


ho would have thought that something re- 
sembling a red pencil eraser would become 
the ultimate portable pointing device? We think the 
IBM TrackPoint [I— that small red dot that’s be- 
come the hallmark of the IBM ThinkPad line—is 
nothing less. The TrackPoint sits unobtrusively be- 
tween the G and H keys of the keyboard, letting you 
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nism, Microsoft has also improved control. 

The slick new Version 9.0 mouse driver is an inte- 
gral part of the package. Its many useful features in- 
clude automatic cursor snapping to default buttons in 
Windows dialogs, and the ability to wrap the cursor 
from one side of your monitor to the other. In the 
world of mice, it’s the little things that count. Mi- 
crosoft has not taken one little thing for granted in 
this thoughtful design. 

e Microsoft Corp., One Microsoft Way, Redmond, © 
WA 98052; 800-227-4679. 


Peer eccccccesscccceceeseeseesesreseeeelsS 


keep both hands in typing position. Strain-gauge 
technology and sophisticated software algorithms 
provide omnidirectional cursor motion and let you 
accelerate the cursor by pressing harder. The result is 
great control without the bulk or inconvenience of a 
separate mouse. You can’t lose the Track Point, shut 
the lid on it, or break it off with your elbow. Clearly, 
this is a mouse of a different color. 

e /BM Personal Computer Co., Route 100, Somers, 
NY 10589; 800-772-2227. 





MultiSync is a registered trademark and FastFacts is a trademark of NEC Technologies, Inc. © 1993 NEC Technologies, Inc. NEC GSA#GSOOK91AGS5 241 
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lf it’s a lot (and we have a hunch that it is) we hope your 
monitor is our monitor, The 15” MultiSync® 3FGe or 4FGe, or 
17" 5FGe* We worked hard to make sure they were right, 


right down to the last detail. From the details you Il notice imme- 


diately—like the crisp, rock-steady images and vivid colors. 





14" 15" 17" and 21" CRTs yield 12.5” 13.8" 15.6" and 19.8” visual screen areas. 


Mutttyne 5FGe 


15" MultiSync 3FGe. FastFacts document #1532201 
15" MultiSync 4FGe. FastFacts document #1531201 
17" MultiSync 5FGe. FastFacts document #173101 


The Professional Series. 

Advanced performance for 

around-the-clock professionals. 

17" MultiSync 5F Gp, FastRaets document #174101. 
21" MultiSyne 6EGp. Fa document #214101. 


The Presentation Series. 
Uncompromised quality and reliability 
ifolgar-igel-mciorg]-iam olg-t)-iait- jie) aioe . 
27" MultiSync 3PG Data Monitor. FastFacts document #37401 
MultiSyne 6PG and 9PG. FastFacts document #67401. 


*: 


For literature on any of these products, call 1-8O00-NEC-INFO. For information immediately via fax, call NEC F 


stFacts™ at 1-800-366-0476 and request the listed document number 








Person of the Year 
Andrew S.Grove 


Jack St. Clair 


ew people embody the computer industry or the 

American dream as well as Andrew S. Grove. 
Both as an engineer and manager, Grove has left his 
personal stamp on electronics and personal comput- 
ing. Born in 1936 in Budapest, Hungary, Grove emi- 
grated to the U.S., where he 
graduated from The City Col- 
lege of New York. He later 
received his Ph.D. from the 
University of California at 
Berkeley. He then joined the 
Research and Development 
Laboratory of Fairchild Semi- 
conductor, where he did pio- 
neering work in integrated 
circuits. In 1968 Grove joined 
the new-founded Intel Corp., 
where he was named president 
and COO in 1979. He became 
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® Lifetime Achievement 
<ilby and Robert N. Noyce 





he computer industry as we know it stems from 

the accumulated inventions and innovations of 
many thousands. of creative people working over a 
45-year span. But the foundation of every modern 
computer—and virtually all consumer-electronics de- 
vices—is a single technology: the integrated circuit. 
The IC is so ubiquitous that we often take it for grant- 
ed, but 35 years ago it was anything but obvious. 

In the summer of 1958, Jack St. Clair Kilby, then a 
new employee at Texas Instruments, came up with the 
idea of combining transistors, resistors, and capacitors 
in asingle semiconductor. In September of 1958, Kilby 
created a working demonstration of this “monolithic” 
integrated circuit half the size of a paper clip. In early 
1959 at Fairchild Semiconductor, Robert N. Noyce in- 
troduced the idea of building an IC with components 
connected by aluminum lines deposited on a silicon- 
oxide surface layer bonded to a plane of silicon. This 
landmark invention—the basic metal-oxide-silicon 
(MOS) structure—opened the way for mass produc- 
tion. Kilby continued to work on other inventions, in- 
cluding the first electronic hand-held calculator. He 
left TI in 1970 to become a consultant, professor, and 
independent inventor. Noyce, who had earlier left 
Shockley Semiconductor to cofound Fairchild Semi- 


PHOTOGRAPHS BY ROBERT HOLMGREN (TOP); CHARLES THATCHER (LOWER LEFT); ZIGY KALUZNY (LOWER RIGHT) 





the firm’s chief executive officer in 1987. 

Intel has long been at the forefront of the PC indus- 
try, and in 1992 became the world’s largest semicon- 
ductor manufacturer. In 1993 Intel introduced the Pen- 
tium processor, which offers an advanced superscalar 
design while maintaining compatibility with Intel’s x86 
architecture and the thousands of popular PC applica- 
tions written for it over the past ten years. In addition, 
the company has defined the PCI bus design, which 
may well become the high-performance bus standard 
for the next generation of personal computers. Under 
Grove, Intel has remained a leader in many other 
areas. Most recently, it has expanded its horizons 
through the development ofa large line of networking 
and communications products, as well as through pio- 
neering work in video compression, embodied in its 
Indeo technology. By investing in both current and fu- 
ture technologies, Grove has positioned Intel as one of 
the most important trend-setters in the PC industry. 
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conductor, left Fairchild in 1968 to cofound Intel Corp. 
with Gordon Moore. Noyce was Intel’s first president, 
during the period when the firm developed such inno- 
vations as dynamic RAM and the first microproces- 
sor—the basic building blocks of PCs. At his death in 


1990, he was vice chairman of Intel and CEO of Se- 
matech, a U.S. government/industry consortium de- 
signed to develop advanced semiconductor manufac- 
turing technology. Recognized as the coinventors of 
the integrated circuit, Kilby and Noyce laid the ground- 
work for today’s electronics industry and for the PC. 
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CorelDRAW 


Designer 


Aldus PageMaker 


Lotus Freelance Graphics 
for Windows 


Microsoft PowerPoi 


Windows Draw 


Lotus Freelance Graphics 
for DOS 


Harvard Graphics 
for DOS 


Harvard Graphics 
for Windows 


"...graphics has a hands- 
down winner in both 
support and satisfaction 
~ CorelDRAW! " 


"CorelDRAW was the only graphics 
_ program that users rated significantly 


above average. This diverse category 


included everything from desktop 


publishers to paint program 


Is, you'll also receive CorelCHAR’ 
OW — all in one value-packed box! | 
CorelDRAW 3 also includes a CD-ROM with over 250 type fonts and 
14,000 clipart images and symbols. 


CorelDRAW is the greatest value in software ever — no wonder it’s the 
world’s best selling graphics software! 
CIRCLE 322 ON READER SERVICE CARD 


1-800-772-6735 ex:.20 


Designer 
Microsoft PowerPoint 


Windows Draw 


Harvard Graphics for Windows 


Aldus PageMaker 


The World's Best | 
Graphics Software! 


8.9 


8.1 
7.9 
7.9 
7.8 
7.6 


Lotus Freelance Graphics for Windows 7.5 


Harvard Graphics for DOS 


Lotus Freelance 
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U.S. FUNDS 
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Awards for Technical Excellence: 
Previous Winners 


WINNER 
AMD 3.3-volt CPUs 
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for Windows, 
Version 1.2 
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Microsoft Windows Networking/ openers 
for Workgroups Communications — 
— Nect4... . Texas Instruments Texas Instruments Inc. 
Noa . - ne | TravelMate 2000 


OS/2, Version 2.0. eee 
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Graphics Hewlett Packard Co. 
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Connectivity 





Sharp Electronics Corp. Portables 
Portables 


























Operating Systems a. 
and Software S10} ine 
5 Standards Xircoi Pocket LAN | 
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Lifetime 
Achievement 





Quattro Pro for Borland International Applications = 


Windows Inc. 


Toshiba T4400SXC_ Toshiba America 










Persons of the Year 


ing, 










Michael S. ie Dell Computer — Person of the Year _ “eR COMPANY -—s—' ss CATEGORY 
Audio Visual IBM Corp. 


: Raymond J. Noorda Novell Inc. . 


(19917 — . _ Autod esk. nim t r Autodesk Inc. Graphics . 
WINNER =—=—=*S*=C*SCOMPANY TEGO! | aserPrinter IBM Mi Corp. Printers 
Altair Wireless Motorola Inc. Connectivity no tus | op ent - Utilities _ . 
Ethernet Co a. 

FoxPro, Version 2. o Fox Softwe Inc. Applications ; Logitech Inc. 





Hardware 











Development Tools 


IBM aber rites 10 | Teena International i / a nae : 8 ' } 7 : . _ Novell Inc. : . : - ‘Connectivity _ 


Inc. 















IBM Corp., Microsoft Operating 









Microsoft Visual Basic Microsoft Co Devel 2 
PenPoint GO Corp. Standards and 
Operating Systems | 


SimEartth Maxis |. A ter Hours _ — Quattro Pro ~ Borland International Applications 
Stacker, Version 1. 1 Stac Electronics Utilities il ee Inc. a aL ie 
Toshiba T2200SX _ _ Toshi a A erica Portable C uters 1 a a ao orp. a o Entertainment/_ 
Daniel Bricklin and Lifetime jpn of the Von 
Robert Frankston : ; Achievement : : nc. Lifetime | 
PhilipD.(Don) IBM Corp Achievement 
Philippe Kahn Borland International 
Inc. 





Corp. Environments 





- Poget Computer Corp. . Portables - _ 




























Slate Corp. pe Joseph R. Canion  . 






Person of the Year 
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AMBRA. 
WE CUSTOM-BUILD. $0 YOU DON T HAVE TO. 


Complete customization — at no extra cost. Prompt service and support — 


“. | no em romises. 
Sorry to disappoint all you hareds-on, do-it-yourself types. ply P 


Likewise, you people who insist'en paying for every Now, for you sawy buyers: We know you're looking for 


service that comes your way. When + comes tO more than a mere computing “‘bargain.” Quite rightly, 


customizing AMBRA™ computers, you,can leave your you want to be sure of receiving rapid service and ready 
® 


support. That's why we've contracted with IBM to back 
*. AMBRA systems with rock-solid 


tools in the box and your money . 


in the bank. Just send us your 


ee _ one-year warranties. You can count 


SRAM NS BESO LE RA ORA AOA 
Fad ia 

iene e 

tae 

Agus 

‘ 

RS 


specs. We'll build you a ready-to- 


e@ee® a3 | . 
run computing solution including on expert technicians nationwide 


everything from your choice of for prompt onsite service Monday 


processor to your choice of word through Saturday.’ You can also rely 


processor. Plus your choice of on a toll-free support line for answers 


options, preinstalled. And you any time you need them — technical 


won't pay an extra penny for the representatives are standing by to 


service, or wait an extra day. assist you 24 hours a day, every day. 


High-powered technology — 
without high prices. 


Money-back guarantees — 
not gimmicks. 





A word to the power-hungry: You \ Finally, to all our new and soon-to- 
can put away that huge purchase order. AMBRA offers be-new friends: We absolutely want you to be satisfied 
the latest and leading industry-standard technology — with your Merona AMBRA system. If for any reason 
like blazing-fast IBM® Blue Lightning™ processors, you're not, you can sirwply return it within 30 days for a 
Intel® Pentium™ complexes, advanced video full refund!* We're committed to delivering exactly the 
subsystems, high-speed local bus architecture, and | computer you want, exact the way you want It, at a 

lots more — for lots less. price that's only surprising in terms of its thriftiness. We 


build it your way. To meet your needs. And, if you're not 
Here's how: Sourcing worldwide from the best happy, we'll give your money back. 


suppliers, we buy smart and bargain aggressively. And 
because we keep our overhead low, when you buy 


direct from us, we pass our savings directly along to you. 


AMOR 














@®MBRA invites you to design 


the world’s most important computer. 


Yours. 


CVGA color LIJSVGA color 
LJUVGA color 


LJAMBRA Flat Square Tube 
LINEC Multisync 4FGE 


LIAMBRA Flat Square Tube 
LINEC Multisync 5FG 


SLIMLINE (3x3) MONITORS 
Processor [}486SLC2,50MHz [1486SxX, 25 MHz 14-inch 
L1486DxX, 33 MHz 
Memory LI4MB LI8MB LII6MB LJOther MB 15-inch 
Hard disk (JI20MB CLII7OMB LJ240MB [1340MB 
17-inch 
DESKTOP (5x5) 
21-inch 


Processor [1486 Blue Lightning, 66 MHz 
L]486DX2, 66 MHz 


LINEC Multisync 6FG 


OPTIONS 
Memory CI4MB CJ8MB LII6MB LJ32MB L/64MB 


Hard disk [II7OMB [1240MB [1340MB (1440MB CD-ROM 
MINITOWER (8x6) Modems 
Tape backup 
Processor [1486 Blue Lightning, 66 MHz drives 
[1486DX2, 66 MHz Graphics 
Memory (Ci4MB CI8MB CI6MB £132MB CI6é4MB accelerator 
Hard disk [1I70MB [1240MB [1340MB [1440MB Printers & 


scanners 


EISA DESKTOP (8x6) 


Processor []486DX2, 66MHz []Pentium,60 MHz 
Memory LIJ8MB LII6MB LJ32MB LJ64MB 








Hard disk [II7OMB (1240MB (1340MB Word 
11440MB CJ540MB SCSI-2* processing 
Accounting 
EISA TOWER (8x12) 
Spreadsheet 
Processor |)486DX2, 66 MHz []Pentium, 60 MHz 
Memory (I8MB CII6MB (132MB 164MB ae: 
[Other___ MB P 
Hard disk I70OMB 1240MB (J340MB | Somnuies 


LJ440MB LJ540MB SCSI-2 


*Not available with 486DX2, 66 MHz processor. 





[_JInternal drive 
L]Multimedia Kit 


|_| Data/Fax internal [J2400 bps internal 


LJI20MB internal/external 
L}250MB internal/external 


LIATI® Ultra Pro Graphics VL™ 


LJIBM Personal Printer II (24-pin) 

[_JIBM LaserPrinter 4039 (12 ppm) 
_JIBM LaserPrinter 4029 (10 ppm, 6 ppm) 
[_JCalera WS Complete PC Scanner 


SOFTWARE 


ClLotus Ami Pro [Microsoft Word® 
(| WordPerfect 


L} Quicken 


[Microsoft Excel® [Lotus |-2-3 
|_| Quattro Pro 


L_]Lotus Freelance Graphics 
[Microsoft PowerPoint® 


LJ] WinFax Pro 





@ustomized computers at uncommonly smart prices. 





Slimline SuperSavers 

© 486SLC2, 50 MHz ° 

¢ 4MB RAM, max: 16MB ° 

¢ 64KB processor cache 

¢ 3.5" 144MB diskette drive ° 

¢ |20MB (19ms) hard disk . 

¢ 3 16-bit ISA slots ° 

¢ Windows™ accelerator . 
with IMB video memory ° 

¢ |4"VGA color monitor ° 

¢ Slimline casing (3 x 3) 

¢ MS-DOS® 6.0, ° 


Windows 3.1, mouse 


$1,179 , 


° 486DX, 33 MHz 7 
¢ 4MB RAM, max: 36MB ° 
¢ |28KB processor cache 
e 3.5" |44MB diskette drive 
¢ |170MB (|7ms) hard disk 
e 3 16-bit ISAslots (2 VESA 
on local bus) 
¢ Windows accelerator 
with IMB video memory 
¢ |4"SVGA LR color monitor 
« MS-DOS 6.0, 
Windows 3.1, mouse 


$1,539 


Do-More Desktop 


486 Blue Lightning, 66 MHz 
Upgradeable to Pentium 
technology 

4MB RAM, max: 64MB 
256KB processor cache 
3.5" |44MB diskette drive 
240MB (I5ms) hard disk 
Onboard SCSI 

5 16-bit ISA slots (2 VESA 
on local bus) 

Windows accelerator with 
IMB video memory 

|4" SVGA LR color monitor 
Network-ready 

(Ethernet |OBaseT) 
Desktop casing (5 x 5) 
MS-DOS 6.0, 

Windows 3.1, mouse 


$1,899 


(For 8 x 6 minttower, add $75) 


Multimedia Minitower 


486DX2, 66 MHz 
Upgradeable to Pentium 
technology 

8MB RAM, max: 64MB 
256KB processor cache 
3.5" |.44MB diskette drive 
240MB (|5ms) hard disk 
Onboard SCSI 

8 16-bit ISA slots (2 VESA 
on local bus) 

Windows accelerator with 
IMB video memory 
CD-ROM drive 

Media Vision™ 16-bit 
sound card 

Stereo speakers 

I4" SVGA LR color monitor 
Network-ready 

(Ethernet |OBaseT) 
Minitower casing (8 x 6) 
MS-DOS 6.0, 

Windows 3.1, mouse 


$2,674 


a) AMBRA Elta 


Pentium Processing 
Powerhouse 


Intel Pentium processor, 
60 MHz 

64-bit processor complex 
8MB RAM, max: 64MB 
256KB processor cache 
3.5" 144MB diskette drive 
540MB SCSI-2 (10.5 ms) 
hard disk 

Onboard dual-channel 
Fast SCSI-2 

8 32-bit EISA slots (2 VESA 
on local bus) 

ATI Ultra Pro Mach 32, 
2MB VRAM 

4" SVGA LR color monitor 
Desktop casing (8 x 6; 
convertible to minitower) 
MS-DOS 6.0, 

Windows 3.1, mouse 


$3,999 


‘CHT today for information about AMBRA systems based on PCI and Pentium technology. 





In Canada’ call 1-800-363-0066, Ext. 91 | 


CALL 


ol 


1 - 


8 0 O - 


| . 


252 


6272, 


()° ee 


EX T 


_-335 








AMBRA is a trademark of ICP! Ltd. and used under license therefrom. The AMBRA logo and logotype are trademarks 
of AMBRA Computer Corporation. IBM is a registered trademark and Blue Lightning is a trademark of International 
Business Machines Corporation. Intel is a registered trademark and Pentium is a trademark of Intel Corporation. 
Microsoft Word, Money, Excel, PowerPoint, and MS-DOS are registered trademarks and Windows is a trademark of 
Microsoft Corporation. All other product names are trademarks or registered trademarks of their respective suppliers. 
Offerings, prices and products are subject to change or withdrawal without prior notice. Prices do not include shipping. 


1 Please call 1-800-252-6272 for details regarding AMBRA’s money-back guarantee and limited warranty. Onsite 
service may not be available in certain locations. 

Return shipping and insurance charges are the responsibility of the customer. 

Offerings may differ in Canada. 


©1993 AMBRA Computer Corporation. 


All Chargecard All Computers _. Add-in oards. Advanced NetWare/ —— Novell Inc. 


Kurta IS/ONE Kurta Corp. Hardware 
Cordless Stylus/Puck : Lotus Development Software Add-ons 
. Corp. 


an ia Sioa ae ees NEC Home Electronics Graphics Hardware 


we (U.S.A.) Inc. 
NEC UltraLite NEC Home Electronics Portables cuernerenenr 
(U.S.A.) Inc. 


ThreeDGraphics Graphics Software 
SunRiver Workstation SunRiver Corp. Connectivity 
e Island Graphics Corp. 
Intelligent Graphics 386 Software 
Corp. Technology What’s Best! General Optimization Software Add-ons 


Inc. 


Dennis Ritchie AT&T Bell Lifetime 
Laboratories Achievement Special Award 


AutoShade Autodesk Inc. Graphics Software Apple Computer Tae 


Compaq Portable 386 = Compaq Computer Portable Computers Lotus Development 
Corp. 


Lucid 3D Personal Computer : Application Pins Hardcard 
Support Group Software 


Plus Development 
Corp. 


Mike Brown Central Point Software Special Award 
Microsoft Excel for Microsoft Corp. Application nee 


Windows Software 


Publisher’s Type ZSoft Corp. Desktop Publishing he Software Group 


Foundry 


Infoscope Microstuf 
3Com 10Mb Twisted = 3Com Corp. Connectivity PC Blue Series (Public domain) 
Pa; 


Zenith Perfect Monitor, Zenith Data Systems Hardware 
Model ZCM-1490 
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MediaMagic: 


The Trick to Mastering Multimedia. 


A family of audio boards that perform 
like magic. 

There's a trick to getting the most from multime- 
dia. It's MediaMagic™ Our full-family of audio 
boards and sound systems deliver high-quality 
sound and outperform the competition without 
their high price or difficult installation. 


Introducing 
the ISP-16 


Audio Board. 

When multimedia is more than a game. 
The ISP-16 is big news for cost-conscious users. 
At just $99, you can buy two boards for the price 
of one Sound Blaster 16. And the features are 
identical. Both have 16-bit stereo sound, record 
and playback, 20-voice FM synthesis and CD-ROM 
interface. But only our ISP-16 supports popular 
Sony CD-ROM drives. Get our professional quali- 
ty ISP-16 for a game-board price. Or upgrade to 
the ISP-16 Sound System, complete with CD-ROM 
drive, custom speakers and popular CD-ROM 
titles for hundreds less than our competition. 


Enhance your multimedia experience 
with DSP-16 — For affordable, high- 
performance sound. 

MediaMagic Digital Signal Processor (DSP) boards 
offer quality digital audio at affordable prices. You 
get 16-bit, 48kHz stereo, a CD-ROM interface and a 


joystick/MIDI port all in one package. Unlike other 
boards, the DSP-16 is compatible with AdLib, 
Sound Blaster, Business Audio, Windows Sound 
System and MPC-2. DSP-16 will also support future 
audio standards with a simple software upgrade 
while other boards just become obsolete. 


DSP-16 SCSI and DSP-16 Plus - The 
ultimate in multimedia sound. 
MediaMagic DSP-16 SCSI and DSP-16 Plus Audio 
Boards have all the features of the DSP-16 and 
more! Choose the DSP-16 Plus for MPEG II real- 
time data compression and WaveMagic, the 


: De ital | Up- | Wave CD Ee os Price* 


DSP-16 Plus 
Expensive! Propri- 
Upgrade etary $349.95 
No $299.00 


*Base SRP 


















wavetable MIDI synthesis professional musicians 
use. Or choose the affordable DSP-16 SCSI, and 
upgrade to WaveMagic with MPEG II later! 


MediaMagic Sound Systems — The 
complete multimedia solution. 

We've combined our powerful MediaMagic 
audio boards with Sony and Toshiba CD-ROM 
drives, high-quality stereo speakers and popular 
CD-ROM titles for turnkey multimedia solutions 
that are powerful, affordable and easy to use. 


c-------- 


| Trade-up today 1 
and get up to 


$50 Cash Back | 


! It pays to upgrade your system! : 

: Purchase one of our DSP audio boards, ( 

i send us your old 8-bit board by January i 
31, 1994 and receive up to $50 cash back. 

| Price. Performance. Upgradeable. : 

i And a generous trade-up program. When ’ 
multimedia sounds too good to be true, it’s 

; no trick. It’s MediaMagic™ For your near- 

: est dealer, or for more information, call: i 


. 800-624-8654 


sco eet ee are lei cia 


USA: MediaMagic, a division of Austin Computer Systems, 10300 Metric Bivd., Austin, Texas 78758 Tel: 800-624-8654 Fax: 512-454-1357. International: IPC Corporation LTD. 23 Tai Seng Drive, Singapore 1953 Tel: 65-744-2688 Fax: 65-287-6806. 


© 1993 MediaMagic, a division of Austin Computer Systems. All rights reserved. MediaMagic is a trademark of IPC Corporation LTD. All other company names and products are trademarks or registered trademarks of their respective owners. Specifications subjectto change without notice 


CIRCLE 325 ON READER SERVICE CARD 


Around the world over nine million businesses share a common 
practice. They back up and store important data on quarter-inch data 
— : =a cartridges. And the brand they choose most is 3M. For good reason. 
3M data cartridges are built for reliability—from the tape formulation to the cartridge itself. 
Whatever capacity you need—formatted or unformatted—3M cartridges are ready to save the 
day with proven performance. That’s why more businesses protect important information on 
3M brand data storage products than any other brand in the world. For more information and 


your free “Data Security Handbook” call 1-800-888-1889, ext. 43. 


‘The common denominator 


of business around the world. 
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Designing 
Your Uhoughts 


ometimes it’s easier to show than it is to ex- 


plain. That’s the idea behind diagramming A look at packages 


software. The tools in this somewhat broad 


category tend to fall into two groups: the sin- that will allow you to 


“> s ele-purpose packages that allow you to create ; , 
only one type of connection-based diagram, such as flowcharts Cr eate Or ganization 


or organization charts, and the multipurpose packages that 


allow you to create these types of charts, as well as non- charts, flowchar ts, 


connection—based diagrams, such as Venn diagrams and even 


floor plans. What all of these programs allow you to do is to Ora variety of 
pick a symbol from a palette or library and place it into your 


chart. Add some text and the appropriate connecting lines, business graphics. 
and you’ve got a diagram. 
If all you need to do is create the same type of chart over | 
and over again, be it a process chart showing how to program . 
your VCR or the new hierarchical structure of your realigned 4 Rock Miller 
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company, turn to the section of this story 
on “Flowcharting & Organization Chart- 
ing”. If your diagramming needs are var- 
ied, or you’d like some freehand drawing 
capabilities as well as the ability to create 
symbol-based illustrations, take a look at 
the six multipurpose tools in the follow- 
ing reviews. 


ADS Diagrammer, Version 2.1, from At- 
lantic Design Systems ($199) is the per- 
fect size for most ordinary diagramming 
needs. Its clean, well-designed interface 
lets you make quick work of simple dia- 
grams and requires very little training 
time, yet Diagrammer is packed with 
considerable power. It offers the ability 
to create and save customized symbol 
palettes and to link diagrams into hierar- 
chical networks. 

Alignment tools (which are built 
around a live preview of the diagram, 
and which include distribution and align- 
to-page options) are exceptionally well 
implemented. Though symbols are not 
connected to a style sheet, an Apply 
Style option lets you make global symbol 
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substitutions in a single, quick operation. 

Connecting symbols is an equally sim- 
ple task: You can autoconnect symbols 
as you draw or simply trace the connec- 
tion, either directly or in steps. You can 
adjust the routing of connectors simply 
by dragging their control points, and Di- 
agrammer’s innovative “control poly- 
gon” is one of the easiest methods we’ve 
seen for reshaping curved connectors. 
You can snap connectors to the edge of 
objects as well as to their centers and you 
can even adjust line widths globally for 
printing (though, unfortunately, not with 
dashed or dotted lines). 

Diagrammer’s only major flaw lies in 
its poor implementation of the right- 
angle connectors used in organization 
charts. You must specify the path of the 
right-angle connectors manually, and 
once you’ve created them, there’s no au- 
tomated way of getting multiple connec- 
tors to match up with each other into the 
familiar tree structure. This made our 
test orgchart slower and more difficult to 
create than it should have been. 

Surely there are more powerful dia- 


HIGHLIGHTS 


Diagramming Software 


DIAGRAMMING SOFTWARE lets you 


illustrate a process or structure. These 
packages fall into two categories: the 
single purpose tools, such as a flow- 
charter or an orgcharter, that are 
geared toward a specific task, and the 
multipurpose tools that give you a 
wider array of diagram types. 


MULTIPURPOSE DIAGRAMMING 


programs allow you to create other 
types of diagrams and structured 
illustrations, such as Venn diagrams, 
space plans, and landscape layouts. 


FLOWGHARTS AND ORGCHARTS 


both convey information through a 
series of symbols and connectors. 
Typically, flowcharts depict processes 
while orgcharts depict hierarchical 
structures. The more established 
flowcharting packages are DOS- 
based, but they lack the flexibility of 
the Windows-based programs. 
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BOTH THE SINGLE- AND MULTI- 


purpose packages give you libraries 
of symbols that you can use to create 
your diagrams. With most of the 
packages, you simply grab a symbol 
from the library and drop it into your 
chart. 


ANOTHER COMMON TRAIT among. 


many of these packages is the use of 
“intelligent” connectors, what Intel- 
liDraw calls Connectigons, that make 


_ it easy to reposition objects without 


having to relink them to the rest of 
the objects in a diagram. 


WHICH IS BEST? the single-purpose | 


packages give you just the tools you 
need to create one specific type of 
chart, and generally offer a gentler 
learning curve. What the multipur- 
pose packages offer is greater flexibil- 
ity, more symbol types, and some 
freehand drawing tools. : 


gramming packages available, but none 
combine the right level of power with 
ease of use as smoothly as ADS Dia-_ 
grammer, Version 2.1. | 
Chartist-2, Version 2.04, from Novagraph is 
the blue-plate special in this bunch. Low 
in price ($125) and basic in its capabili- | 
ties, it gets the job done with a minimum 
of fuss. Most likely, however, you’ll de- 


mand more than its limited capabilities 


can supply. 

Chartist-2 features two symbol li- 
braries, one of which forces you to create 
your own shape coordinates in ASCII 
text format; the library that is included in 
the package contains mostly simple out- 
lines suitable for flowcharts and other 
abstract flow diagrams. It does have a 
few rather crude representations of 
computer equipment—good enough for 
us to create our network diagram. You 
can place the shapes that you most com- 
monly use on the single right-hand shape 
palette; otherwise, you select them by 16- 
character code from a pop-up menu, 
which also sets other symbol attributes 
such as border width and text orienta- 
tion. 

This no-frills approach does provide 
speed in drawing and connecting sym- 
bols. In fact, the connector scheme is ad- 
mirably simple: Instead of having to se- 
lect the right type of connectors based on 
the type of routing, you can use Chartist- 
2’s single connecting tool to do the job. 
And, in simple diagrams, it’s usually 
right the first time. When it doesn’t work, 
however, you are forced into awkward 
workarounds. 

Because you can’t directly adjust the 
path of right-angle connectors, you need 
to use dummy “waypath” objects to 
route them around other objects. 
Chartist-2 also suffers from baffling in- 
termittently slow performance, which 
makes it frustrating to position and ad- 
just your diagram precisely. Though 
Chartist-2 offers alignment tools, the se- 
lection is rather skimpy, and you can 
only align on a shape’s center vertically 
or horizontally. 

Chartist-2 is suitable for occasional use 
on simple drawings, but it just isn’t capa- 
ble enough to grow with you. While its 
ease of use is gratifying, its limitations can 
be grating. 
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MetaDesign for Windows, Version 
4.0, from Meta Software Corp. fo- 
cuses on the relationships that dia- 
grams represent, rather than on the 
diagrams themselves. This $350 
package includes a reasonable se- 
lection of symbol libraries backed by a 
toolbar of continuous symbols and basic 
arrangement tools, which make it a solid 
package for creating reasonably attractive 
diagrams. Its real distinction, however, 
lies in its ability to manage large charts 
with multiple levels of detail. 
Not only can you attach bidirectional 
links between any two objects or be- 
tween an entire drawing page and any 
other diagram, but the program also lets 
you organize multiple drawings into tree- 
structured projects that can be managed 
as units. The MDI (Multiple Document 
Interface) format lets you keep multiple 
diagrams and multiple symbol palettes 
open at once, and you can navigate the 
links between diagrams using well- 
designed visual tools. Ten individually 
hideable and protectable layers are avail- 
able as well. 
Though MetaDesign is a fairly compli- 
cated piece of software with an abun- 
dance of tools and options, those tools 
give you an edge in productivity. The pro- 
gram’s alignment tools, for instance, are 
particularly useful. In addition to the 
usual horizontal and vertical alignments, 
there are also various ways to distribute 
objects, make them equal in size, and fit 
them to the text inside—all of which can 
be tremendous timesavers. You can 
group-select connectors independently 
from boxes, and you can easily change 
connector attributes (such as curvature 
and arrow size and type) individually or 
en masse through a single dialog box. 
Selecting the boxes from the symbol 
palettes and connecting them proved to 
be quick and simple on our tests. The se- 
lection of symbol libraries is quite ade- 
quate, and they are easily customizable. 
However, in fine-tuning the results, we 
ran into a number of obstacles. When 
drawing our test orgchart, for example, 


Bil 


a | 


: 


we found it difficult to get individual 
right-angle connectors to snap into align- 
ment with each other. Furthermore, 
MetaDesign has no provision for branch- 
ing connectors, which means you have to 
fake it. In our test flowchart, for instance, 
we had to use extremely small invisible 
circles to make branched connector junc- 
tions. 

The diagrams MetaDesign can create 
are attractive, if not overwhelmingly so. 
The selection of line weights and arrow- 
heads is adequate (you can even fill ar- 
rowheads separately from line colors), but 
only for solid lines—you can’t adjust the 
weights of dashed and dotted lines. Text 


handling could be better as well: You. 


can’t vary styles within a single text block, 
and you won’t find any paragraph or mar- 
gin settings. 

MetaDesign’s relatively high list price 
may deter the cost-conscious. Indeed, for 
most simple charting jobs, you can do just 





Our Contributors: JoHN Moors is a staff editor at PC Magazine. BRENDON 
M. MAcARAEG is an editorial researcher at PC Magazine. ROCK MILLER is a former 
associate editor of and a frequent contributor to PC Magazine. STEPHEN W. PLAIN 
is a frequent contributor to PC Magazine. GAYLE C. EHRENMAN was the associate 
editor in charge of this story and JEFF MACE was the project leader. 
























as well with ADS Diagrammer, which is 
similar in many ways but easier to use. If, 
however, you need a package that will 
handle large flow diagrams with aplomb, . 
MetaDesign is worth its price. 


Aldus IntelliDraw, Version 1.0 ($299), from 
Aldus Corp. is a powerful program. Using 
it to create a diagram may seem at first 
like using a howitzer to get rid of a pesky 
fly. This innovative program is loaded 
with complex features, and as a result, it 
takes more effort to master than you 
might be willing to invest if all you need 
to create is simple connector-based 
charts. For those who need the utmost 
in flexibility, however, IntelliDraw’s 
unique linking and connection features 
make it a fine tool for highly designed di- 
agrams. Add in the freehand drawing 
tools and the ability to link data to graph- 
ics and to create simple animations, and 
you have a powerful tool for producing a 
variety of structured illustrations. The 
$199 Version 2.0, which should be avail- 
able by the time you read this, will make 
IntelliDraw easier to use. 

IntelliDraw departs significantly from 
its competitors in its operating metaphor. 
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@f you have to wait much longer to print, you need 


hes You see, the NEC Silentwriter SuperScript 610 





don’t have to wait. And 
the only laser printer with a first 
page print speed that’s three times 
faster than the HP® LaserJet® 4L. 
The first Windows’ printer. 
In fact, the SuperScript 610 is a 


whole new way of printing. It’s the 


Based on 486-66 MHz PC with 8MB RAM. Average speed based on printing one-page documents from word processing, spreadsheet, presentation and graphics applications. The Energy Star emblem does not represent EPA endorsement of any product or service 


is the only laser printer that begins printing 


the second you press ‘‘Print’’ So you 


First page print speed average 


LaserJet 4L 


SuperScript 610 





40 


seconds 


first personal laser printer that gets its processing power 
directly from Windows and your PC. That means it’s as 


upgradable as your PC. So as your PC gets faster, so does 


your printer. In fact, this printer prints 
exactly what you see on your screen. 
Fonts, DOS applications, everything. 
And at less than $700 it’s an even better 


value than you thought. 


Silentwriter is a registered trademark of NEC Corporation and SuperScript and FastFacts are trademarks of NEC Technologies, Inc. All other trademarks are property of their respective owners. © 1993 NEC Technologies, Inc. NEC GSA# GSOOK91AGS5 241. EPA POLLUTION PREVERTER 


a Silentwriter SuperScript 610. 


See what's happening, while it’s happening. 


NEC SuperScript Printer Statns Displsy 


= The SuperScript 





610 even sends 
an on-screen 


Status display 










+ aut 


Resume | 





to your PC that 


Abend eye siqnaprtiaeEsiseeerd satiny bene 


tells you exactly what’s going on. So screaming, cursing 


and kicking your printer are no longer necessary. 
And it comes with a 2-year replacement warranty. 


So, if by some remote chance your Silentwriter 610 





runs into bigger 


problems than an 







empty paper tray, 
have no fear. 
We'll get you anew one 
overnight. If you can wait that long. 
For more information on this exciting new technology, 
call 1-8O00-NEC-INFO. Or via fax, call NEC FastFacts™ 
at 1-800-266-0476. Request document #SW610. 


NEC 
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Although you can cut and paste a few pre- 
defined elements from the sample clip art 
files, IntelliDraw doesn’t have symbol 
palettes per se. Instead, you build up dia- 
grams from simpler drawing elements 





denste 


ars 


IntelliDraw’s align/distribute feature provides you with 
complete control over the structure of your diagrams. 





(whether they are simple shapes, complex 
symbols, text blocks, or groups) and tie 
them together with intelligent connectors. 
This approach is more time consuming 
than simply stamping out symbols, but it 
also gives you greater control over the ap- 
pearance and behavior of the elements. 

For diagramming purposes, Intelli- 
Draw offers a wide variety of methods to 
preserve relationships between ele- 
ments. The program’s links let you lock 
in the results of the last auto-align action 
(but not, unfortunately, the alignments 
performed through align/distribute ac- 
tions). You can also employ linking to 
maintain sizes, positions, alignments, or 
distributions of elements. We used it, for 
instance, to “glue” workstations and 
connecting cables to the Token-Ring in 
our network diagram. Finally, you can 
use the aptly named Connectigon tool to 
create complex connections between 
three or more objects, or to create con- 
nections with curved as well as straight 
paths. In addition, you can link numeric 
data to graphic objects so that when you 
change the numbers, the elements of the 
chart adjust to reflect the change. 

Using these features properly takes 
time, training, and planning, but the re- 
sults can be easy to edit. In our test flow- 
chart, for example, we used Intelli- 
Draw’s Point function to terminate and 
intersect connector segments; these re- 
mained when the original objects and 
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their connectors were removed. There- 
fore, reconnecting the remaining objects 
with new ones took only a few seconds. 
We also used Point to create snap points 
on the borders of the triangular node in 
mz our flowchart. Links, however, 
should be used sparingly: Your 
system—a fast 486 is a practi- 
cal minimum—can quickly 
bog down if the diagram has 
too many active links. 

Even with its powerful fea- 
tures, IntelliDraw proved to be 
burdened with a number of 
flaws. One baffling aspect is 
that in order to edit the nodes 
of the default right-angle con- 
nectors, you have to move the 
entire object. IntelliDraw lacks 
master objects (in terms of sten- 
cil or shape libraries) and 
doesn’t allow you to select con- 
nectors independent of shapes through its 
menus, which can make global attribute 
changes a trial of sorts. 

Version 2.0, due out by the time this is 
in print, should go a long way toward cor- 
recting some of these flaws. In addition to 
improving the speed and performance of 
the product, this version will add drag- 
and-drop drawing capabilities, smarter 
connectors, and an attribute control 
palette to make it easier to im- 
plement global changes to a 
drawing. 

Diagramming merely begins 
to scratch the surface of Intel- 
liDraw’s power, and it’s certain- 
ly not the right choice if ease of 
use is your primary goal. But if 
you need to invest in a flexible 
and innovative tool that won’t 
put any limitations on the qual- 
ity of the final results, you’ll be 
satisfied with IntelliDraw. 


SnapGrafx, Version 1.0, from 
Micrografx is a product de- 
signed with the business user in 
mind. This new program from Micrografx 
(listing for $295; $99 until Dec. 31) 
abounds with clever features within a 
novel yet easy-to-learn working environ- 
ment. Its potential to smooth the creation 
of arresting and unusual charts is great, 
but this early version we tested still needs 
a bit of polish. 





As the name implies, the core of 
SnapGrafx is its snappable grid on which 
you can place chart objects much as you 
would plug in building blocks. In addi- 
tion to the grid, the rest of the working 
environment—the symbol palette, the 
toolbar, even the help system—adapts 
systematically to the type of chart you’re 
trying to create. Adjustments are so sim- 
ple that you almost don’t have to use the 
menus. For instance, you can adjust the 
spacing and size of the grid elements sim- 
ply by dragging on the handles posi- 
tioned around the edges of the drawing 
area. And, if you adjust the size of a chart 
object while the corresponding tool on 
the symbol palette is selected, the next 
and subsequent instances of the object 
take on the new size. The program’s 
“auto-draw” capabilities let you gener- 
ate the appropriate connectors on the fly 
as you place objects on the page. 

SnapGrafx supports a wide variety of 
charts, including 3-D block and pyramid 
charts, Venn diagrams, connection charts, 
network diagrams, circle-spoke arrange- 
ments, even check-off forms—all with 
customized tools, objects, and on-line 
help. These charts are adapted for distinc- 
tive (some would say flashy) results: The 
“freestyle” diagram mode, for example, 
includes bold outline arrows and spheri- 
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SnapGrafx sports a detailed gallery for creating a wide 
variety of charts. 





cal-appearing objects, and you can jazz up 
all the charts considerably using the pro- 
gram’s extensive color, shadow, and 3-D 
effects. 

Unfortunately, when it comes to more 
naturalistic diagrams, SnapGrafx falls 
down a bit. Its selection of symbols for 
computer equipment, for instance, which 


NOW ITS EASY TO GET 
LOTUS NOTES BEFORE SOMEONE 
LOTUS NOTES GETS YOU. 








THE NOTES STARTER PACK 
GIVES YOU THE 
COMPETITIVE EDGE. 


Right now, Lotus 












Notes? is providing 
thousands of com- 
panies, and over 
half a million 
users, with a huge competitive advantage. 

Notes is the industry-leading workgroup 
application software that allows people to 
access, track, share and organize information 
in ways never before possible. It dramatically 
improves a company’s everyday business 
processes by helping teams to work 
together in smarter, faster, more productive 
ways. Especially in the areas of Customer 
Service, Product Development, and Sales 
and Account Management where business 
is won and lost. 


Independent research shows that the 


typical Notes installation pays for itself 
within three months and offers a three-year 


return on investment of over 400%* 


ITS ALL IN ONE BOX. 


The Lotus Notes Release 3 Starter Pack™ 








for Windows™ contains everything you 
need to get a full-powered Notes installation 
up and running in your company or depart- 
ment. It includes one Notes Server for 
Windows and two Notes Clients for Windows. 
Of course, additional client licenses can be 
added easily and inexpensively. 

The Starter Pack also includes 25 of the 
most popular, ready-to-use business applica- 


tions plus a video to help you get started fast. 
All you need is Windows and a LAN. 


HOW EASY IS IT? 


Now getting and using Notes is easier 








than ever. Release 3 has an intuitive user 


interface and includes Lotus “Working 





Together’ features, such as Smarticons* and 
a Smart Status bar, like those found on other 
Lotus applications such as 1-2-3* Release 4, 
Ami Pro® and Freelance Graphics? 

Once you get started, it's easy to expand 
your Notes installation at your own pace. 
Your Starter Pack is fully upgradable, and 
you can buy license packs in units from 
one to 100. 

You can pick it all up with one hand, 
thanks to the convenient handle. And the 
whole thing costs less than $1000. 

So stop by your Lotus Authorized 
Reseller or call 1-800-828-7086, ext. 9243 
for a free demo disk. Put the power of 
Lotus Notes on your side. Before someone 


else does. 


Lotus 


Working Together’ 





In Canada, call 1-800-GO-LOTUS. °1993 Lotus Development Corporation, 55 Cambridge Parkway, Cambridge, MA 02142. All rights reserved. 1-2-3, Freelance Graphics, and Ami Pro are registered trademarks 
of Lotus Development Corporation. Lotus Notes and Smarticons are registered trademarks and Starter Pack is a trademark of Lotus Development Corporation. Windows is a trademark of Microsoft Corporation. 
*The Impact of Lotus Notes on Organizational Productivity’ Prepared by Telesis, Providence, Rhode Island. 
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we needed for our freehand network dia- 
gram, is minimal. 

You should also be aware that Snap- 
Grafx suffers from its fair share of minor 
glitches commonly found in new software 
products. Text often aligns imperfectly, 
especially with 3-D objects, forcing you to 
reposition elements manually to make it 
look right. Furthermore, you can’t un- 
hook objects from an underlying grid 
even temporarily (except in certain types 
of charts), so if you decide to make the 
grid finer, all your objects become 
scrunched, meaning you have to reposi- 
tion them. 

For quick business diagrams, it’s hard 
to beat SnapGrafx’s approach. If your 
needs stress quickness of creation, sim- 
plicity and directness of editing, and col- 
orful 3-D effects, this is the product to try. 


Visio, Version 1.0, ($299 from Shapeware 
Corp.; $129 until Dec. 31) boasts perhaps 
the richest and most innovative diagram- 
ming environment. Though its power 
comes at the price of some complexity 
(and requires a powerful PC for best re- 
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Iomega’s just been tagged the new 
low price leader for removable stor- 
age. We’ve cut prices permanently 
on the most reliable storage devices 


around— including the high-perfor- 
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sults), the tradeoff is surprisingly reason- 
able. Visio accommodates the quick 
sketching of basic diagrams almost as 
well as it does the detailed construction 
of intricate ones. By the time you read 
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orgcharts. 





this, the even more powerful Version 2.0 
will be available. This version, which 
shipped just after our testing ended, adds 
a variety of usability features, including a 
new toolbar, dynamic distribute capabil- 





ity, and improved SmartShapes stencils. 
In addition, 2.0 will offer one of the first 
implementations of Microsoft’s OLE 2.0 
specification, which lets you edit embed- 
ded objects “in place” without having to 
start up the originating appli- 
Z| cation and drag and drop ob- 
mam jects across applications. 
Visio is designed around 
a stencil metaphor. Like other 
diagramming programs, it has 
a palette window—called a 
stencil window—that contains 
predefined objects (or Smart- 
Shapes) that you use to build 
diagrams. Unlike other pro- 
grams, however, once you’ve 
copied or stamped these sym- 
bols into your drawing, the 
connection between these 
copies and the stencil remains; 
that’s where the “Smart” en- 
ters the picture. The stencil becomes part 
of the file’s “master stencil” and controls 
the appearance and behavior of the 
copies to which it is linked. 
This clever design has lots of subtle ben- 


mance MultiDisk™ 150 Drive* See 
your dealer or call 1-800-695-4039. 


IOMEGA 


*The Bernoulli MultiDisk 150 Drive can use 150, 105, 90, 65 and 35MB disks interchangeably. ©1993 lomega Corp. The lomega Logo and Bernoulli are registered 


trademarks and MultiDisk is a trademark of lomega Corp. 
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[BM offers you ereal 


soltware, and some thing; 


WORD PROCESSOR 


DeScribe® 4.0 for OS/2° 
MM66880 $299.00 


Lotus’ Ami Pro’ 3.0 


MM34715 $249.00 


Microsoft® Word for Windows® 
V2.0 
MM64932 $299.00 


WordPerfect® 5.2 for Windows 
MM77919 $289.00 


WordPerfect 6.0 for DOS 


MM25299 $289.00 
WordPerfect 5.2 for Windows 
Upgrade 

MM11090 $109.00 










Software at hard- 
to-beat prices, 


SPREADSHEETS 
Quattro” Pro for Windows 5.0 


MM50079 $49.00 


Lotus Improv for Windows 
MM48720 $309.00 


Lotus 1-2-3° 4.0 for Windows 
MM32629 $309.00 


Microsoft Excel™ 3.0 for OS/2 


MM52680 $319.00 

Microsoft Excel 4.0 for 

Windows 

MM53253 $319.00 
DATABASE 

Paradox” 4.0 

MM63325 $529.00 


Paradox for Windows 


MM18660 $135.00 





dBASE®* IV V 2.0 


MM24429 $549.00 
OS/2 AND 
MISCELLANEOUS 

OS/2 2.1 (3.5") 

61G0900 $224.00 
OS/2 2.1 CD-ROM 

61G0904 $197.00 


Microsoft Windows V3.1 
MM81671 $99.00 


Microsoft Windows V3.1 
Upgrade 


92F 4007 $65.00 


IBM VoiceType™ Control for 
Windows 
7161591 $99.00 


AutoMap™ for Windows V3.0 
MM32605 $55.00 


Calendar Creator Plus™ for 
Windows 


AM15844 $59.00 





ACCOUNTING 


DacEasy”® Accounting 4.4 
MM33840 $89.00 


Microsoft Profit for 





Peachtree™ Accounting 2.0 
for Windows 


MM50120 $129.00 

Peachtree Complete 

Accounting 

MM36650 $179.00 

Quicken® 2.0 for Windows 

MM45870 $45.00 

Quicken 6.0 for DOS 

MM79785 $45.00 
INTEGRATED 

Lotus SmartSuite V2.1 

MM49269 $469.00 

Microsoft Office for Windows 

V3.0 

MM36837 $479.00 

Microsoft Works for Windows 

V2.0 

MM30487 $129.00 










IBM ValuePoint 


for the Home Office 


A86SX/S 25 MHz, 


120MB Hard Drive, 4MB RAM 


3.5" Diskette Drive, Mouse. 


Keyboard, 14V 14" SVGA NI Display, 


Pre-installed with DOS, Windows 3.1, 


Windows 
MM59917 ___ $129.00 





PFS:WindowWorks” Quicken. 


wz-\OlORst-lulemantelersiean 
PRODIGY and Games. 


$1,899 





DESKTOP 
PUBLISHING 
Aldus PageMaker® 5.0 for 
Windows 


MM23291 $579.0 


Fo se 


[IBM VoiceType 
Control 
for Windows 
Navigate and Control your 
A Tate folie -Taluicolalaaicialmursiiae 


the sound of your own voice. 
WWiltelceye)arelarsmlarellUle\=\op 


$99 





Microsoft Publisher for 
Windows 


MM34713 $125.0 


Quark Xpress” for Windows 
MM06878 $589.01 


FrameMaker™ for Windows 
MM23452 $529.01 


GRAPHICS/ 
ILLUSTRATION 


CorelDRAW™ 2.5 for OS/2 





MM93906 $139.01 
CorelDRAW 3.0 for Windows 
& CD 

MM26062 $139.06 
Harvard Graphics” for 
Windows V2.0 

MM53415 


$269.01 


MicroGrafx® Designer™ for 
OS/2 V4.0 
MM63264 





oo) 


MicroGrafx Designer for 
Windows 


MM88283 $379.0 


prices on computers, 
you cant put a price on. 





PRESENTATION 


Freelance” Graphics for OS/2 
MM86534 $409.00 


Freelance Graphics for 
Windows 
MM35166 


$339.00 











IBM Multimedia 


Value Point 
Entertainment 


486SX/D 25 MHz, 120MB Hard Drive, 


4MB RAM 
3.5" Diskette Drive, Mouse, 


Keyboard, 14V 14" SVGA NI Display 


Norton Desktop™ for Windows 


MM26705 $119.00 
‘Norton Utilities’ 7.0 
MM23453 $119.00 
~Stacker® 3.1 for WIN/DOS 
MM29205 $95.00 
COMMUNICATIONS 
Carbon Copy™ for 


Windows V2.0 
MM17651____ $135.00 


Delrina WinFax Pro 3.0 
MM13632 $79.00 





Sound Blaster 16, IBM Double Speed 


Internal CD-ROM Drive, External 
Speakers, Pre-installed with DOS, 
VAVTare (ow ism enim OVS Min {cliclicialecmcl ale 





5 Game Titles 


$2,299 


Microsoft PowerPoint for 


Windows V3.0 

MM12531 $329.00 
UTILITIES 

386Max°® 7.0 

MM95283 $49.00 


Central Point Anti-Virus 2.0 DOS 
MM34733 $89.00 


Central Point PC Tools™ 8.0 
MM28903 $129.00 


Mac-in-DOS Windows 


MM22857 $99.00 





LapLink® V 
MM22188____ $109.00 


Procomm’ Plus for Windows 


MM29863 $95.00 


Symantec PCANYWHERE 
MM64512 $115.00 
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Whether you’re buying a single piece of soft- 
ware or a complete ready-to-run system from 
us, youre not only getting an extremely com- 
petitive price, you're getting something other 
companies just can’t compete with. 
_ IBM's service and support, 
quality and reliability. 
In addition, we offer 
some of the most popular soft- 
ware, pre-configured systems 
and other products. Not just 
from IBM, but many other manufac- 
turers, as well. 

Then there’s the IBM HelpCenter’ Where 
instead of a machine, you can talk to a real 
person. 24 hours a day. 7 days a week. 

And if ever there’s a problem, that’s no 
problem. Because we have a staff of over 
10,000 IBM service representatives nationwide. 

Of course, when you deal with IBM PC 
Direct, we don’t promise you satisfaction. 

We guarantee it. With a 30-day money-back 
guarantee. 

So if you’re starting to consider that price 
isn’t the only major consideration when buy- 
ing computer products, call IBM PC Direct. 
And get the best money can buy. And some 
things it can't. 


IBM PC Direct 





Call 1 800 IBM-2YOU 


1 800 426-2968, refer to DFW, 
8 am-midnight, M-F, EST; 8 am-7pm, Sat., EST. 


IBM prices only. The offerings, prices and products are subject to change 
or withdrawal without prior notice. Products you acquire may not be 
counted under any existing Volume Purchase Agreement. Shipping and 
handling charges are extra. IBM, HelpCenter and OS/2 are registered 
trademarks and VoiceType and ValuePoint are trademarks of International 
Business Machines Corporation. PC Direct is a trademark of Ziff 
Communications Company and is used by IBM under license. All other 
products and company names are trademarks and/or registered trade- 
marks of their respective holders. Call 1 800 426-2968 for a copy of IBM's 
money-back guarantee. © 1993 IBM Corp. 


efits. Global changes, for one, are easy to 
accomplish: You simply edit the individual 
master items (using a pop-up edit win- 
dow), and the new master attributes are 
propagated throughout the entire drawing. 
It also simplifies using your edited prefer- 
ences and custom symbols in future draw- 
ings: You just save the master stencil to a 
file for reuse. Creating new copies of a 
master is simply a matter of dragging an ex- 
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for notebook computers. 





And the news is ATI’s complete line of 
14,400 bps fax-modems: internal, external 
and PCMCIA\. Reliable, high speed fax 
and data operation without the premium 
price. 

In sending communications, reliability 
is your first priority. Reliability is most 
important at ATI as well. 

The ATI name alone is your assurance 
of full compatibility with industry 
standards, unique features and both _ 
superior quality and value. ATI 14,400's 
come complete with Windows software 
for both fax and data communications, 
plus a five year limited hardware warranty 
to ensure long-term satisfaction. 

ATI products have performed well for 
you in the past. Act today! 






Windows Include 






(905) 882-2600 


ATI Literature 
by FAX 


travels fast... 


and reliably. — 


oe ee 


FaxWorks and COMit Software for 





Copyright® ATI Technologies Inc., 1993. ATI, 14,400 ETC-EXPRESS, 14,400 ETC-I, 14,400 ETC-E and MIS are registered trademarks of 
ATI Technologies Inc. All other company and/or product names are trademarks and/or registered trademarks of their respective manufacturers. 
Features and specifications are subject to change without notice. Products may not be exactly as shown. Contact distributor for details. 
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isting copy while pressing the Ctrl key. 
Though Visio’s sophisticated behavior 
controls are best applied to space-plan- 
ning tasks, they are useful for diagrams as 
well. For instance, assigning “reposition 
only” behavior to the workstation images 
in the Token-Ring assembly of our net- 
work diagram let us enlarge the Token- 
Ring group in a single operation without 
enlarging the workstations themselves. 





14,400 ETC-I 


High performance internal 
V.32bis/14,400 FAX-MODEM. Features 
MIS (Multiple Interrupt 

Selection) for best 

compatibility 
with other 
expansion 
cards. 






















High performance external 
V.32bis/14,400 FAX-MODEM. Features 
ESP (Easy Set Panel) controls for quick 
and convenient command selections. 


















ATI TECHNOLOGIES INC. 
33 Commerce Valley Drive East 
Thornhill, Ontario Canada L3T 7N6 
Telephone: (905) 882-2600 
User Support: (905) 882-2626 
Facsimile: (905) 882-2620 
CompuServe: GO ATITECH 
76004,3656 
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Perfecting the PC 


Using Visio’s connectors, which at- | 
tach to connection points on the perime- | 
ter of the objects, is a little more compli- 
cated than in other packages. Typically, © 
each stencil contains a selection of con- 
nectors for creating different types of 
connections (bottom-to-top, side-to- 
side, and so on), and you must pick the 
one that suits your needs. Editing charts 
sometimes requires a bit more than 
merely subtracting objects and regluing 
connectors. In the case of our test 
orgchart, for instance, we had to replace 
the bottom-to-top connectors with side- 
to-side connectors to get the objects to 
arrange themselves properly. The addi- 
tion of control handles to _ the 
SmartShapes in Version 2.0 should elim- 
inate this problem. 

Visio is rich in drawing and editing fa- 
cilities, including a strong set of drawing 
primitives, along with combine, intersect, 
and subtraction tools that let you build 
complex shapes from simple ones. 
Visio’s styles, which can encompass text, 
line, and fill attributes, help enforce con- 
sistency independently of the master ob- 
jects. Visio’s alignment tools are supple- 
mented by guide rules similar to 
PageMaker’s, which are useful for lining 
up objects of disparate sizes and for true- 
ing up connectors. 

Visio also lets you assign three data 
fields per object, but about all you can do 
with them is display them as text labels— 
there’s no way to access or manage them 
in table form. An inventory add-on ship- 
ping with Version 2.0 will take care of this. 

A few minor glitches did manifest 
themselves during our testing. Though 
Visio offers the option of automatically 
sizing shapes to fit the text, the text 
alignment boxes don’t track closely to 
the text itself. The installation program 
was excruciatingly slow, and owing toa 
printing glitch, dotted-format arcs failed 
to show up on our HP LaserJet II print- 
er, although they did print properly in 
PostScript output. 

The intelligence of Visio, Version 1.0, 
coupled with the improved usability and 


extensibility of the new release, should 


make this an even more impressive tool 
for business users. 

PFACT FILE 

ADS Diagrammer, Version 2.1, Atlantic 
Design Systems, 77 Sprucewood Dr., 
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For Fast Efficient Process Mappin 
There's Only One Way lo Go. 


Micrografx ABC FlowCharter’ for 


Windows takes the frustration 


wx ofstandardshapes _ charts, ina variety of fonts and sizes.We 


as well as the option even provide friendly telephone support 


out of mapping the way work flows —_ toincorporate clip 24 hours on weekdays and 8 a.m. too p.m. 
through your organization. Simple- artor scannedimages. CST on weekends (U.S. only). 
to-learn, specialized tools help you Automatic linking So take the first step in improving effi- 





be reconfigured as quickly as you stay conmneotsd Ralagooard reiced: shapes as they re about ABC FlowCharter call 1-800-736-4939 


generate new ideas. Like multiple palettes added. Plus text can be edited right on the — or contact your local software dealer. 


ar drucken 


create flow charts that can easily simply choose 


instantly connects __ ciency in your company. To find out more 


ABC FlowCharter 


Micrografx, Inc. 1303 Arapaho Road, Richardson, Texas 75081 (2 14) 234-1769. Micrografx also has offices in Toronto, London, Paris, Munich, Milan, Sydney, Copenhagen and Tokyo. Copyright © 1993, Micrografx, Inc. Alll rights reserved. Micrografx and ABC FlowCharter are registered trademarks of Micrografx, Inc. 
All other products are trademarks or registered trademarks of their respective owners. 
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P SUMMARY OF FEATURES 
Diagramming Software 


Products listed in alphabetical order 
W@ = YES L}=NO 


helt Features. 
. List price 


aed! 
_ Minimum disk space required 


he locking/sharing 


“OEtodieweener 


“Undo/Redo 


| Chart Characteristics 
Maximum chart size (in inches) 


“Number of predefined chart types — 
__ Maximum number of positions per chart 


Number of predefined shapes 


(ratecustomizedshapes it 


Draw shapes 

"Create master shapes - 
‘Createnewstencilfiles § 

_ Add colors to shapes 
Text Characteristics 


ee rtr—s—Ci“Cié™COi*sCO*CO 


Size/move text 
Rotate text 


Page Layout 


__ Assign background pages/foreground pages 


Create page sil debi 





oS ae oe tispley oeitos, ee 


— Work in layers 


Database Characteristics 

_ Linkdata to graphicelement 
Maximum number of fields 

: Maximum number of characters per field 
Add notes toa field 

Suppress printing of a field 

File Formats 

Lo 


Printing Options 


oats 


Set margins 
Tile across pages _ 
Documentation and Support 
Technical support hours (eastern time) 


Tutorial 


ADS Diagrammer, — 


- Version 2.1 — 
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“Bold, italic, bold italic, 


strike-through, underline 
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8:00-6:00 M-F 
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Aldus IntelliDraw, 
Version 1.0 


4MB 


100x100 


13 
Unlimited 


1,252 


Bold, italic, bold italic, 


subscript, superscript 


.BMP, CMG, .DRW, .EPS, 


HPGL, 7 7 TXT 
-WMF 


11:00-8:00 M-F 


“Ll 


22 
250K 








Chartist-2, 


_ Version 2.04 


500K 


Bold, italic, bold italic, 
strike-through, underline 


BMP, WME 


9:00-5:00 M-F 





MetaDesign for 


Windows, Version 4.0 


an 


60x60 - 


J 


"Bold, italic, bold italic, 


strike-through, underline 


DSP (proprietary), .TXT, 
.WMF . 


9:00-5:00 M-F (toll-free) 


..Lrrrt—“—~ws—s—COSCCCCCCi#CNWiY 


See pee 


SnapGrafx, 
Version 1.0 


2MB 


a0 
Os 
of 


100 x 100 2 
20 


QO & 
2 
3 
oO 


Bold, italic, bold italic 


BMP (via Windows 
Clipboard only}, \WMF 


24 hrs. M-F: 8:00-5:00 Sat., 


Sun. (toll-free) 
gz 


America Online, CIS 


mos*oO ms28 


PC MAGAZINE 





Visio, Version 1.0 


$299 


sm) 
2.8MB 
an 

aa 
= 
Be 


Unlimited 
17 
Unlimited 


oO 
5 
oO 


Bold, italic, bold italic, 
underline 


.BMP/.DIB, CGM, .DXF, 
Mac Pict, .PCX, TIFF 


.BMP/.DIB, CGM, .DXF, 


Mac Pict, .PCX, TIFF 


| 
9:00-8:00 M-F 


a 
a 





Gilford, NH 03246; 800-745-6095. 

List price: $199. 

Circle 471 on reader service card 

Chartist-2, Version 2.04, Novagraph Inc., 
P.O. Box 850115, Richardson, TX 75085; 
214-231-2169. List price: $125. 

Circle 472 on reader service card 

MetaDesign for Windows, Version 4.0 
Meta Software Corp., 125 Cambridge 


Park Drive, Cambridge, MA 02140; 
800-227-4106. List price: $350. 

Circle 473 on reader service card 

Aldus IntelliDraw, Version 1.0, A/dus 
Corp., 411 First Ave. South, Seattle, WA 
98104; 619-558-6000. List price: $199. 
Circle 474 on reader service card 

SnapGrafx, Version 1.0, Micrografx Inc., 
1303 Arapaho, Richardson, TX 75081; 


800-733-3729. List price: $295 ($99 until 
December 31). 

Circle 475 on reader service card 

EDITORS’ CHOICE P Visio, Version 
1.0, Shapeware Corp., 1601 Fifth 
Avenue, #800, Seattle, WA 98101; 800- 
446-3335. List price: $299, ($129 until 
Dec. 31). 


Circle 476 on reader service card 
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PERFORMANCE MEASUREMENT 
TRUE TESTS OF SPEED 






















MEGAHERTZ. 
LIKE RPMS? 


One common misper- 
ception is that you can 
compare PC perfor- 
mance by comparing 


ratings or clock 
speeds. This is 
like comparing 
the performance 
of engines with 
RPMs instead 
of horsepower. 
For example, 
although a small 
4-cylinder engine may 
operate at high RPMs, 
it isn’t as powerful as a 
big V-8 at lower RPMs. 
That’s why the industry 
created benchmarks. 


PERFORMANCE 
BASICS. 


There are four different 
types of benchmarks. 









megahertz faa 





At Intel, we’ve become 

experts at measuring PC 

performance. The reason 
for this is quite simple. 
We need ways to accurately measure 
performance in order for our engi- 
neers to develop faster processors. 
That’s why we’ve worked with other 
companies in the industry to develop 
measurement tools. You can use these 
same tools to choose the right PC. 





You shouldbe sure 
you re comparing the 
same types of bench- 
marks when comparing 
PCs. One kind measures 
,. the performance of 
>. an entire system. 
Another only 
sy. measures sub- 
systems. 

In addition, 
benchmarks 
can be built 
two different 
+’ ways—using 
commercial software 
applications or synthet- 
ically with code that’s 
written to represent 
applications. While 
most applications are 
several megabytes in 
size, some synthetic 
benchmarks are only a 
few kilobytes. This 
allows them to fit in 
internal processor 





caches. So they exag- 
gerate processor perfor- 
mance and don’t reflect 
real-world results. 


SYSTEM 
BENCHMARKS. 


To compare the perfor- 
mance of an entire 
computer, you should 
use a system benchmark. 
This type of benchmark 
demonstrates how the 
individual subsystems 
in a PC work together 
to achieve overall 
performance for your 
applications. 

One example of a 
benchmark that does this 
accurately is BAPCo’s 
SYSmark93* for 
Windows: It’s an applica- 
tions-based benchmark 
made up of best-selling 
Windows applications 
including word pro- 
cessing, spreadsheets, 
databases, software 
development, graphics 
and desktop publishing. 

BAPCo is a non-profit 
organization comprised 
of 21 hardware and 
software member com- 
panies throughout the 
industry, including Intel. 
To ensure real-world 
performance results, 
BAPCo surveyed users 
about how they are 
actually using these 
applications and incor- 
porated these results into 
their benchmarks. (See 
the charts on back.) 








SUBSYSTEM 
BENCHMARKS. 


These benchmarks stress 
a single aspect of a PC’s 
performance. They help 
manufacturers “tune” 
each subsystem in a PC 
to work together and 
achieve the fastest 
overall speed. Viewed 
alone, however, they are 
not an accurate measure 
of how a computer will 
perform overall. 
Because the 
microprocessor is 
the subsystem most 
responsible for a PC’s 
performance, you 
should choose it first 
using a tool like the 
iCOMP™ index. The 
other subsystems 
should then be chosen 
based upon your soft- 
ware’s needs. (See the 
diagram this page.) 







































SYSTEM PERFORMANCE 


IN GENERAL, THE FASTER THE PROCESSOR, 
THE FASTER THE COMPUTER... 


BAPCo’s SYSmark92* 
TT results for different intel 
processors! 


AS YOU CAN SEE, THESE BUS 
SYSTEM BENCHMARK RESULTS ARE 
SIMILAR TO THE iCOMP™ INDEX 
RESULTS INSIDE. THIS SHOWS 
HOW THE ICOMP INDEX CAN BE 
USED TO EASILY COMPARE THE 
PERFORMANCE OF COMPUTERS 
WITH DIFFERENT PROCESSORS. 


SYSmark 


Pentium™ i486™ DX2-66 i486 DX-50 i486 DX-33 i386™ DX-33 


Processor 
HOWEVER, PCS WITH THE SAME PROCESSOR 
DON’T ALL PERFORM THE SAME. 


SYSmark92 results for 
ea Intel486™ DX2-66 
200 —- j | 1 ' y ~ processor-based systems: 


250 


THE OVERALL PERFORMANCE OF 
A PC DEPENDS UPON THE ENTIRE 
SYSTEM——-NOT JUST THE MICRO- 
PROCESSOR. THAT’S WHY IT’S 
IMPORTANT TO CHOOSE A PC 
WITH WELL-TUNED SUBSYSTEMS. 


SYSmark 


All Intel486™ DX2-66 processor-based systems. 
TSource: BAPCo’s SYSmark92 complete report. 


NOT ALL PCS ARE 
CREATED EQUAL. 








and faster RAM speed 
increases the perfor- 


drives will boost the 
performance of appli- 


cations like databases. 


mance of all applications, 


It has been said that a 
chain is only as strong 
as its weakest link. 
Although the processor 
is the vital component 
in a computer, other 
subsystems can have a 
dramatic effect on over- 
all performance. In fact, 
depending upon sub- 
systems like disks, 
memory and video, the 
performance of PCs 
with the same processor 
can vary by up to 





100 percent. Even with 
the same components, 
system performance can 
be enhanced through 
disk caching software 
and BIOS enhancements. 

Subsystems should be 
chosen based upon your 
software: 

e Video—Better video 
subsystems will boost 
the performance of 
Windows and graphic- 
intensive applications. 

¢ Disk— Faster disk 





In 





| 


especially calculation- 
intensive ones like 
spreadsheets. 


¢ Memory—A better 
memory subsystem, a 
more efficient cache 








FOR MORE INFORMATION ON 
THE 1COMP™ INDEX AND PERFORMANCE 
MEASUREMENT, CALL 1-800-955-5599. 
We've prepared a detailed package 
including more information on the iCOMP 
index, the different kinds of benchmarks, 
and even specific benchmark results. Simply 
call us today and ask for literature pack #73. 
We'll send it all to you absolutely free. 

















©1993 Intel Corporation. *All products mentioned 
are trademarks of their respective companies. 
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SUBSYSTEM PERFORMANCE 


HOW TO MEASURE THE SPEED OF THE SUBSYSTEMS INA PC. 


MEMORY 
SUBSYSTEM 


MEMORY PERFORMANCE IS DEPENDENT 
ON CACHE SIZE AND ARCHITECTURE WHICH 
DETERMINE WAIT STATES. BECAUSE IT IS LINKED 
TO THE MICROPROCESSOR, IT IS BEST MEASURED 
BY A GOOD CPU BENCHMARK LIKE SPECINT92, 
LANDMARK 3.0 OR ZD LABS’ PC BENCH 7. 


DISK DRIVES 


MANY OF TODAY’S HARD DISKS 
INCORPORATE DISK CACHES WHICH 
INCREASE THROUGHPUT. YOU CAN SIMPLY 
COMPARE ACCESS TIMES OR USE MOST PC 
UTILITY PROGRAMS TO ACCURATELY TEST 
DISK DRIVE PERFORMANCE. 


VIDEO 


VIDEO PERFORMANCE IS 
DETERMINED BY THE GRAPHICS CHIP SET 
AND WHETHER OR NOT IT’S ON A LOCAL BUS. 
ZIFF DAVIS LABS’ WINMARK TEST IS A GOOD 
MEASURE OF THIS PC SUBSYSTEM. 


BERR ARMIES OO RAN RRR” So ARR 


THE ABILITY TO TRANSFER INFORMATION 
QUICKLY BETWEEN THE PROCESSOR AND OTHER 
SUBSYSTEMS IS VITAL TO OVERALL SYSTEM PERFOR- 
MANCE. THIS IS MEASURED BY BUS THROUGHPUT. 
ADVANCED BUSES LIKE THE PCI BUS CAN TRANSFER 
INFORMATION AT 132MB/SEC AS COMPARED TO 
5SMB/SEC FOR THE ISA Bus. 


‘Processar-6( 
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COMPOSITION 
THE iCOMP INDEX IS A WEIGHTED 
AVERAGE OF SEVERAL WELL-ACCEPTED 
INDUSTRY-STANDARD BENCHMARKS, EACH 
MEASURING A SPECIFIC ASPECT OF 
PROCESSOR PERFORMANCE. 


. 2 
oT a 


THE 1COMP™INDEX. COMPARING INTEL MICROPROCESSORS. 


MEGAHERTZ RATINGS ARE NOT AN 


' ACCURATE MEASURE OF MICRO- 

PROCESSOR PERFORMANCE. OTHER 

/ ELEMENTS HAVE AN EFFECT ON SPEED. FOR 
EXAMPLE, AN INTEL486™ PROCESSOR HAS 
LARGER CACHES, FLOATING POINT OPERA- 
TIONS AND THE ABILITY TO EXECUTE ONE 
INSTRUCTION IN A SINGLE CLOCK CYCLE. 
THESE ADVANCEMENTS MAKE IT RUN FASTER 
THAN AN INTEL386™ PROCESSOR. EVEN IF 
BOTH PROCESSORS ARE RUNNING AT 33MHz. 


THAT’S WHY INTEL DEVELOPED THE iCOMP™ 
INDEX. IT’S AN EASY, RELIABLE WAY TO 
COMPARE THE RELATIVE PERFORMANCE OF 
INTEL PROCESSORS. 


iCOMP STANDS FOR THE INTEL COMPARATIVE 
MICROPROCESSOR PERFORMANCE INDEX. 
IT IS NOT AN INDUSTRY BENCHMARK. 
RATHER, IT’S AN INTEL-DEVELOPED TOOL 
FOR COMPARING THE PERFORMANCE OF 
OUR MICROPROCESSORS. 


THE iCOMP INDEX REPRESENTS INTEL 
PROCESSOR PERFORMANCE ON TYPICAL 
DESKTOP APPLICATIONS, SAVING YOU THE 
TIME OF READING AND UNDERSTANDING 
MULTIPLE BENCHMARKS. PLUS, IT’S “‘FOR- 
WARD LOOKING.” IT WEIGHS 16-BIT 
PERFORMANCE 70 PERCENT AND 32-BIT 
PERFORMANCE 30 PERCENT. THUS, IT 
REPRESENTS TYPICAL USAGE DURING THE 
NEXT THREE TO FIVE YEARS. 





GRAPHICS 
Diagramming Software 

















Flowcharting 
Organization 


Charting 


by John Moore and Stephen W. Plain 


rying to differentiate between 

flowcharts and _ organization 

charts can be like trying to tell 

twins apart. In that both convey 

information via a series of sym- 

bols and connectors, the resem- 
blances between the two can be amazing. 
Where they differ is in the type of infor- 
mation they’re used to convey. Where 
flowcharts depict a process, whether it’s 
the steps you have to take to program 
your VCR or the many stages of manu- 
facturing a motherboard, organization 
charts depict hierarchical structures, 
such as whom you report to in the corpo- 
rate environment. 

While multipurpose diagramming 
tools offer something for everyone, these 
dedicated charters offer tools that are 
geared specifically toward a single type 
of charting task. Many of these packages 
are capable of creating both flowcharts 
and organization charts if you’re willing 
to be flexible. Kaetron Software’s 
FlowChart Express for Windows ($149) 
shipped too late to be eligible for this 
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ABC FlowCharter maintains an index of objects that allows 


you to locate a shape in any chart. 





review, but the package should be avail- 
able by the time you read this. 


ABC FlowCharter, Version 2.0, from Micro- 
grafx, is one of only two products current- 
ly available for Microsoft Windows, and it 
clearly distinguishes itself from 
the other Windows products by 
providing the most intuitive in- 
terface and perhaps the broad- 
est set of features. However, its 
$495 price tag is the highest of 
the bunch. 

ABC FlowCharter sports a 
well-designed user interface 
that takes advantage of Win- 
dows’ point-and-click nature to 
make building flowcharts less 
time-consuming and less con- 
fusing. A vertical toolbar on the 
left side of the main design win- 
dow contains icons for the 
product’s six basic tools: the 
pointer tool, shape tool, line tool, text 
tool, object numbering tool, and magnify- 
ing glass. As each is clicked, a toolbar 

3 along the top of the window 
changes to display preference 
controls applicable to the se- 
lected tool, such as border style, 
fill pattern, shadowing style, 
color, and other attributes—an 
approach that makes designing 
flowcharts a much quicker 
process than in most other ap- 
plications. 

ABC FlowCharter includes 
more than 300 shapes—the 
widest selection of any flow- 
charting program—organized 
into 14 different shape palettes. 
Among the palettes included 
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are Office, Mini/Mainframe Networks, 
PC, Schematics, and ISO 9000 Quality 
Management. You can create shapes in a 
drawing program then paste them into a 
chart via the Windows Clipboard. But 
perhaps more importantly, ABC allows 
you to create large drawings: You can 
work in paper sizes up to 17- by 22-inches, 
tiling as many pages as you need. 

One of the essential features of any 
flowcharting package is a ruler to which 
you “snap” the shapes to help you neatly 
line them up. In ABC FlowCharter, you 
align shapes to the rulers and choose 
coarse or fine settings, or you can turn off 
the rulers all together. Another feature 
common to these programs is the align- 
ment guideline, which is a user-defined 
line that attracts objects like a magnet to 
wherever it’s placed. ABC FlowCharter 
offers two settings for this attraction as 
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The alignment grid in RFFlow can be displayed as a matrix 
of lines, points, or x,y coordinates. 





well: weak and strong. 

FlowCharter’s mechanism for draw- 
ing lines to connect shapes is equally as 
important as its set of shapes. This step is 
often the most frustrating part of creat- 
ing a flowchart, but ABC FlowCharter 
makes the process about as easy as it can 
be. ABC FlowCharter allows you to 
draw three types of lines: direct, curved, 
and right-angled. Connecting two ob- 
jects with a line is as simple as selecting 
the line tool and clicking inside the ob- 
jects. 

ABC FlowCharter can act as an OLE 
server, giving you the ability to link or 
embed a flowchart into a word process- 
ing document and edit it without leaving 
that program. In addition to linking 
shapes with other charts, you can make 
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the shapes launch external applications 
when double-clicked. This can be a valu- 
able asset in situations in which the flow- 
chart is being used interactively and data 
contained in other documents needs to 
be looked at during a particular step. 
Micrografx plans to release a runtime 
version of ABC FlowCharter aimed at 
such interactive applications of the 
product. 

ABC FlowCharter has set a new stan- 
dard for flowcharting software. Its wisely 
designed interface provides the most pro- 
ductive way to work. Though it’s more ex- 
pensive than the other products we tested, 
ABC FlowCharter is the best choice for 
those who make heavy use of such a pro- 
gram. 


RFFlow, Version 2.08, from RFF Electron- 
ics, another Windows flowcharting pack- 
age priced at $129, is a less expensive al- 
ternative to ABC FlowCharter with a 
more limited feature set. Despite this lim- 
itation, it can be a suitable tool for the oc- 
casional user who wants to create the sim- 
plest of flowcharts. 

RFFlow’s interface operates a little 
differently than the interfaces of most 
Windows applications. Like ABC Flow- 
Charter’s interface, it includes a shape 
toolbox, but it also features a toolbox for 
commands. The command toolbox holds 
commonly used functions defined by the 
user, such as Size Object, Edit 
Text/Shape, and Connect Objects. The 
shape toolbox holds line and text styles as 
well as the shapes themselves. You desig- 
nate the shapes and commands that will 
appear in the toolboxes via menus, al- 
though the toolboxes don’t really hold 
enough information in them. The shape 
toolbox can only hold up to 9 shapes, and 
although there are 13 available com- 
mands, there are only 10 spots in the com- 
mand toolbox. 

To place a shape in RFFlow, you first 
click on the shape you want (or select one 
that is not in the toolbox through the 
menus), then type the text you want ina 
dialog box. After entering the text, you 
can click where you want the shape to be 
placed. Although this feature streamlines 
the process of placing shapes with text, 
the shape automatically sizes to the length 
of the text. This makes it difficult to create 
shapes of equivalent sizes. 
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GRAPHICS 
Diagrammin 1g Software 


- A Different 


Approach 


by Gayle C. Ehrenman 

For those who think in terms of 
content instead of form, the DOS- 
based allClear, Version 1.2 ($299; 
from Clear Software, 800-338- _ 
1759) offers a unique approach to 
the creation of connection-based 
diagrams. Instead of working with 
symbols, this package works with 


_ words. You simply write a descrip- 


tion of the process you want chart- 
ed, and the software generates the 
diagram. 

The package uses standard 
English for scripting, taking its 
cues from the punctuation marks 
at the end of your written phrases. 
For example, a period at the end 
of a line represents a single step in 
a procedure, a question mark is 
interpreted as a yes/no option, 
and a colon indicates a multiple 
choice. You can use the internal 
word processor, or import a docu- 
ment. 

When you've finished writing 
your script, the package analyzes 
the script file and produces the 
diagram using the parameters 
you ve specified in a style sheet. If 
you need to change the informa- 
tion in the diagram, you toggle 
back to the script file; to change 
the look of the flowchart, orgchart, 
or decision tree, you go back to the 


style sheet. 


The need to toggle back and 


_forth between views can get a bit 


frustrating, but a $299 Windows 
version of the package, which 
should be available by the time 
you read this, will eliminate this 
problem by adding split-screen 
viewing, so you can edit your 
script and see the changes in the 
diagram immediately. It will also 
offer greater font and customiza- 
tion options so you can quickly 
and easily create more highly 
stylized diagrams. 0 


You define lines the same way you de- 
fine shapes. Curved lines are shaped ina 
similar manner as in ABC FlowCharter: 
You define the two endpoints of the line 
as well as two points on the starting and 
ending tangents of the line to adjust the 
curve—a method that greatly simplifies 
the task of making curves go where you 
want them to go. 

One of the nicest features in RFFlow 
is its Zooming capability. The Zoom In 
and Zoom Out menu items help you 
smoothly adjust your vantage point of 
the flowchart. Another interesting ele- 
ment is the package’s use of the right 
mouse key to move the flowchart image: 
Holding down the right mouse button 
while moving the mouse will adjust the 
chart image relative to your perspective, 
much as you would put your finger on a 
piece of paper and slide it into a new 
position. 

As we went to press, RFF Electronics 
was readying a major new release of the 
RFFlow package. In addition to rectify- 
ing the small toolbox problem, it will 
add some powerful new features, includ- 
ing a shape editor to create custom 
shapes, OLE server capabilities, and 
bitmap and metafile import support. Al- 
though the current version of the pro- 
gram is no match for ABC FlowCharter 
in terms of features, the upcoming re- 
lease may offer a valid alternative to 
Micrografx’s powerhouse. 


Flow Charting 3, Version 2.11, from Patton 
& Patton Software is the real veteran in 
DOS-based flowcharting and is compet- 
itively priced at $250. The best estab- 
lished flowcharting packages still exist 
solely in the DOS world. Their charting 
environments are no match for the flexi- 
ble Windows interface, but they are 
much less expensive than ABC Flow- 
Charter. First introduced in 1982, Flow 
Charting 3 is a firmly entrenched pro- 
gram in its field, but it lacks flexibility in 
a few key areas. 

Flow Charting 3 can be used with or 
without a mouse with about the same de- 
gree of ease, but the package includes 
only 35 shapes—a surprisingly small se- 
lection given the age of the product (Pat- 
ton & Patton, however, runs a BBS from 
which users can download additional 
shapes). The built-in shapes each have a 
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Dont Be Dead In The 


Life’s smooth sailing when you buy a CompuAdd 



















computer. You won’t be tossed about by uncertainty or 


dashed on the rocks of regret — because you’ll have 


“a 


C433S Low Profile 


* 486S.X/33MHz Intel Processor 

*4MB RAM 

* 212MB IDE Hard Drive 

* 3.5” Floppy Drive 

* Local Bus Video, IMB RAM 

* 14” Color Ultra VGA non- 
interlaced 

* MS DOS 6.2, Windows for 
Workgroups 3.11, Close-Up 4.0, 

CompuServe Starter Kit, Mouse 


both a reliable, high performance system and our reli- 


able, risk free guarantee. 





and Reliability award. 
CompuAdd can take you 


any direction you want to go — from light, easy-to- 


$1,495 


Lease for only $54/mo. 


read Notebooks to versatile, flexible Desktops and 


Mini-Towers to powerful, expandable Towers. We’re 


MICROSOFT. 
WINDOWS. 


already steering toward the future, with CD ROM READYTORUN 















drives built into most systems. 






be ready no matter how the winds of 





C466De Tower 


* 486D X2/66MHz Intel 
Processor 

* 4MB RAM, 256K Cache 

* 5O0OMB SCSI Hard Drive 

* 3.5” Floppy Drive 

* Dual Speed SCSI 
CD ROM Drive 

* § 32-Bit EISA slots, 2 w/32-Bit 
VLB 

* 14” non-interlaced, 72Hz 
HRVGA 

* VLB Video Accelerator, 1MB 


video memory 

* MS DOS 6.2, Workgroups for 
Windows 3.11, Close-Up 4.0, 
CompuServe Starter Kit, Mouse 


3,495 


Lease for only $121/mo. 









Plus, Corn 
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CompuFidd yes 


CUSTOMER DRIVEN, BY DESIGN. Tested and 


Approved 









































C450D Mini-Tower 


* 486 D X2/S50MHz Intel 
Processor 

* 4MB RAM, 128K Cache 

* 212MB IDE Hard Drive 

* 3.5” Floppy Drive 

* CD ROM Drive 

* VLB Video Accelerator, 
IMB VRAM 

* 15” Flatscreen Color non- 
interlaced 

* Desktop chassis available 

* MS DOS 6.2, Windows for 
Workgroups 3.11, Close-Up 
4.0, CompuServe Starter Kit, 
Mouse 


$2,245 


Lease for only $72/mo. 


433TNC Notebook 


* 9.5" Dual-Scan Passive Matrix LCD 
* 486 D X/33MHz Intel Processor 
* 6.5 pounds including battery 
* 3.5” Internal Floppy 
* PCMCIA Slot, Type II 
* More than 2 hours of battery life 
* 9600 Baud Fax/2400 Baud 
Modem 
* 120MB or 200MB IDE Hard 
Drive 
* 4MB RAM, expandable to 
20MB 
* Built-in PS/2 Style 
Mouse Trackball 
* MS DOS 6.2, 
Windows For 
Workgroups 
3.11, Close- 
Up 4.0, 
CompuServe Starter Kit 
and Carrying Case 


$2,895 


120MB HD 
Lease for only $109/mo. 








200MB HD 
Lease for only $111/mo. 


CIRCLE 359 ON READER SERVICE CARD 


Your system i 
“theft and dame 
surges, for 30 days FREE. You 
‘can purchase additional coverage 
from Safeware for less than 20 


parts ne ae ae an n onsite tech- — 
nician. Free! —. : : 





30-Day Money-Back 
Guarantee 

We're so sure you'll be satisfied 
with your new CompuAdd system 
that if you must return it within the 


‘first 30 days, we'll refund your 


purchase price. Just call for a cred- 
it return authorization. 


Free Insurance| 
wvered against 
ge, even power 





cents a day for most systems. 


Remote Rescue 

Online Support | 

Using Close-Up 4.0, our tec hni- 
cians can access your system via 
modem and correct setup and con- 
figuration problems online— 
instead of relaying instructions for 
you to do it yourself. _ 









Lifetime Technical Support 
Our expert technical support staff — 
will Re fr ee telephone TRYY Ae 


tance for as long as vee own your 
system. 


One-Year Onsite Service 
on Desktops | 
During the first year, if you have « a 
problem v | 








the phone, we'll ship replacement 








pee ee 


‘ith your desktop system — 
that our technicians can’t solve on 
and shipping boxes are plain 

_ brown, unbleached cardboard. We 
pack with a new, low-density poly- 
ethylene foam that reduces waste. 






One-year Limited Warranty 


If you have to ship your system in, 
we'll make repairs or replace 
defective parts in our factory with- 
out charge during the first year. 


30-Day Price Protection 
If we lower the advertised price of 
your new system within 30 days of 


your purchase, we'll refund the 
_ price difference. 


Lifetime BBS Support o 
You'll have access to our free tech- 
nical bulletin board for as long as 
you own your system. 


Out-Of-Warranty Repairs 
We’re here to support you even 
after your warranty expires. You 
can extend your onsite service 
option for a second or third year, 
purchase spare parts or send in 


your system for factory repairs. 


Onsite Installation Option 
Our technicians can help you set 
up your computers — from a 
standalone unit in your home to a 
multi-node network at your busi- 





ness. We'll avar plan your net- 


work. 








4 Environmentally Sensitive 






C ‘ompuAdd . system bezels are 
made from a recyclable plastic, 
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Glossary of Flowchart Symbols 


You learned in grade school that a square is 
a square and a circle is a circle. In the 
corporate world, however, shapes aren’t 
quite that simple. Flowchart symbols denote 
different processes and actions depending 
on your line of work. Adding to the confusion 
is the fact that your company or organiza- 
tion probably has its own standard set of 
symbols and definitions for each. But that’s 
the beauty of a flowchart: You can create 
shapes and give them whatever meanings 
you want. With that in mind, here is a visual 
glossary of the most commonly used flow- 
chart shapes and their generally accepted 
meanings. 


process Usually indicates an opera- 


tion, a group of operations, or an object 
on which an action is taken. 


input/output Stands for the process 
of inputting data or the result of 
processed data. 


finite set of sizes (up to 12, depending on 
the shape); other sizes of particular 
shapes must be created through image 
files. 

Unlike most other flowcharting pack- 
ages, Flow Charting 3 does not treat 
shapes and lines as individual objects. As 
a result, an error in routing a line can 
write over a previously defined shape (al- 
though a feature called Fast Key mode 
prevents a line from crossing through 
shapes, text, or another line). This also 
means a shape can not be directly resized 
once it is in place (though there is an 
X-ray mode on which you can drop a larg- 
er shape). 

Flow Charting 3 suffers from some 
limitations, but a Windows version of the 
product is in the works, which is expected 
to use tool trays of shapes, lines, and text 
attributes, and which should treat each as 
an individual object. Support for custom 
shapes via the Windows Clipboard is also 
expected to be included. 


EasyFlow, Version 8.0, from HavenTree 
Software is the other established DOS- 
based flowcharting package in _ this 
roundup. It offers a bit more flexibility 
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decision [ypically 
indicates a yes/no 
decision, which helps 

the viewer decide in which a 
direction to proceed on the flow- 
chart. 


Do you like 


iitatelen acre 


document Usually represents 
printed output or hard copy, such as 
printed invoices or purchase orders, 





readable by people (as opposed to machines). 


annotation Used in conjunction 


: : | All widgets 
with connector lines and text. should be 

: +c counted at 
This symbol further clarifies, I this point 


describes, or explains a particular 

symbol or what is occurring in a symbol, or adds 
further information to help the viewer understand a 
process. 

connector Indicates an entry to or exit oe 
from another portion of a chart. It is 


typically used together with a letter or number, 
which tells the viewer where to go next. 


than Flow Charting 3 and a competitive 
price of $280. EasyFlow employs more of 
an object-based approach to developing 
flowcharts and comes standard with over 
150 shapes that make up libraries de- 
signed for flowcharts, orgcharts, and data 
flow diagrams. Many of these shapes are 
simply the same shape in a variety of sizes, 
however. Objects snap to an invisible grid 
in the Chart Editor that can be adjusted to 
any desired horizontal and vertical inter- 
vals. This approach makes the alignment 
and manipulation of objects much easier 
than the character-oriented drawing style 
used in Flow Charting 3. 

EasyFlow boasts a unique feature not 
included in the other products reviewed 
here: a Shape Editor, with which you can 
easily draw new shapes or modify the 
ones supplied with the package. The 
Shape Editor also allows you to draw lines 
and arcs, and define where the text should 
be placed within the shape. The shapes 
are organized in libraries that you can set 
up for different types of drawings or for 
different users. 

Placing shapes in EasyFlow is straight- 
forward, but there’s no way to resize a 
shape—different sizes must be defined as 





_ extract and merge Used 


communication links Often 

used in WAN diagrams; used to 

indicate phone lines, modems, cables, or other 
means of transmitting data via telecom links. 


oy 





manual operation Indicates a 

process performed by a person, as 

opposed to one performed by a machine. 

display Represents information 

displayed on a video source such as P| 
A ee 3 


a monitor or touch screen. 
Extract Merge 





to indicate, respectively, 
the removal and 


combination of items or sets of items; often 


loosely used to represent decisions. 


off-page connector Used on any. 
side of a chart; indicates that the 
chart continues on another page. It 
often contains a number that tells you 
where to go next. 





separate shapes. Furthermore, although 
there is an option for entering a chart title, 
the title doesn’t display until you print the 
diagram, which can lead to unwanted sur- 
prises. 

You can use the mouse to draw con- 
necting lines easily between objects; lines 
have similar customization options to 
those of Flow Charting 3. EasyFlow bests 
Flow Charting 3 when it comes to rerout- 
ing lines and shapes as a unit. Because 
EasyFlow deals with the shapes and lines 
as objects, it knows when a line and a 
shape are connected and must move to- 
gether. An automatic rerouting feature 
in EasyFlow not only moves the lines but 
ensures that they don’t cross in front of 
or behind any shapes that may be in 
the way. 

EasyFlow provides more flexibility 
and more sophisticated features than 
Flow Charting 3 at a similar price, but it 
falls short of the ease of use found in 
ABC FlowCharter. If your platform 
must be DOS and your flowcharts are 
very large, however, EasyFlow is the 
right choice. HavenTree is also readying 
a Windows version of EasyFlow, slated 
for release in 1994. 








Throw your 
Windows 















Break down the walls around your Windows™ OS/2® General Protection Fault. 
for Windows rises above the limitations of DOS, Program — Watch your multimedia QO } } 
Manager and File Manager, unlatching a higher level programs really sing—and - e 
of power and performance. dance—with incredible audio/video synch. 

Add OS/2 for Windows to your current Windows 3.1 Right from Windows, launch into 32-bit OS/2 programs 
setup. Now you can multitask DOS and Windows pro- that take advantage of the full power of your PC. 
grams with more speed and reliability than ever before. Or break free from the confines of 
Print out a WordPerfect® document while you download Windows. The object-oriented OS/2 
files from CompuServe,” without fear of the dreaded Workplace Shell™ interface brings 


“drag and drop” ease to file and 
HOW OS/2 AIRS OUT YOUR WINDOWS: print management, customization 


Brings your PC up to speed: exploit the 32-bit power and more. 
and performance of 386SX processors—and beyond. To order or to find out more, call 
1 800 3-IBM-OS2. In Canada, call 1 800 465-7999. 


OS/2 for Windows is also available at local software 
dealers. If you use Windows, this is one window 
of opportunity that’s wide open. 





Increases your productivity: run more than one pro- 


gram at a time with greater reliability. 


Gives you more programs to choose from: run DOS, 
Windows and OS/2 programs. 


Saves you money: no need to buy various utilities to 


ek alate teal Operate at a higher level: 





*Dealer prices may vary. Offer valid in U.S.A. only, expires 2/9/94. This ad was created by LINTAS and got to this publication on time 
using DOS, Windows and OS/2 programs running on OS/2. IBM and OS/2 are registered trademarks and “Operate at a higher level” 
and Workplace Shell are trademarks of International Business Machines Corporation. Windows is a trademark of Microsoft Corp. 

All other products are trademarks or registered trademarks of their respective companies. © 1993 IBM Corp. 
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appy —~au Austin Power with Pentium” Processor 


Hol idays Austin makes Intel's fastest processor affordable! 


With Austin Power, you don’t have to compromise between 
affordability and performance. With its Pentium processor, 
256 KB cache, and PCI local bus accelerated video controller 
with 2 MB of VRAM, this system's Windows performance is 
nothing short of phenomenal. The 525 MB 10ms hard drive 
and Sony double-spin CD-ROM drive have the capacity and 
speed for applications that demand Pentium processing power. 
The 15" digital monitor displays up to 1280 x 1024 pixels. 
With its multi-resolution memory, you never have to fiddle 
with monitor controls as you change applications. 
For the ultimate in productivity, get Austin Power. 


from 
Austin! 
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Phenomenal! 
Pentium” Processor 


486 MediaMagic™ Systems 


Austin is the place to go = Austin brings you the 
Pov the holiAays, multimedia revolution! 


Friendly, full of welcome, While others are starting to add 
CD-ROM drives to their systems, 
and filled with great things to — Austin delivers a complete 
multimedia computing solution 
including the MediaMagic |ISP-16 ee 
Systems is celebrating Audio Board, amplitied speakers,  — ee 
; Sony double-spin CD-ROM drive, 
the season by offeving some and a selection of four CD-ROM titles, The Ultimate 
really Priendly pricing on This system features the Intel 486SX-33 Multimedia Machine! 
processor, local bus Windows accelerated 
theiv most populay systems. video, 3.5" floppy drive, and 212 MB hard Austin’s MediaMagic Pro systems include 





je fi 
AUSTIN'S STATE CAPITOL DURING THE HOLIDAYS 


see and Ao. Austin Computer 


: ; drive. Topped with our 14" Super VGA the DSP-16 Plus Audio Board with digital 
This holiday season, monitor, this system is perfect tor home signal processor and wavetable MIDI 
computing, education, or small office use. synthesis, the same technology used by 


celebrate the Austin way — , os : , 
, ' professional musicians. This system includes 
Informative and Fun! v a 340 MB hard drive and 1 MB VL-Bus 
Windows accelerator. The Toshiba 3401 
double-spin CD-ROM drive offers the 


industry's fastest access time. 


by taking advantage of 
these special offers! 486SX-33 


Multimedia Power! 
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The best value in PCs! 


Austin’s 486 Performance Systems feature 
accelerated VL-Bus video with 1 MB of 
DRAM, dual floppy drives, larger chassis, 
15" SVGA monitor, and ZIF socket for easy 
upgradability to Pentium™ technology. The 
128 KB level 2 cache improves performance 
19% over cacheless systems on DOS and 
Windows applications. 


Fast and Easy! 


Never has so much power been so 
affordable. This 486SX-33 MHz system 
features accelerated local bus video and 
212 MB hard drive. The preinstalled 

DOS and Windows software requires no 
installation, so you'll be creating letters, 
mailing lists, and budgets within minutes 
of opening the box! And our Energy Star” 
design saves you money by 

using less electricity. 







A86DX2-66 2% 


486SX-33 





* Lotus 1-2-3 for Windows 

¢ Ami Pro 3.0 for Windows 

¢ Upgrade from 212 MB hard drive 
~ 10 250 MB hard drive 










AUSTIN'S CONGRESS AVENUE DURING THE HOLIDAYS 


Happy HolidAays! 





a 






AU ST irs 
| CAN IPC COMPANY 


Call Direct 1-800-483-9938 


AUSTIN COMPUTER SYSTEMS «© AN IPC COMPANY ¢ 10300 METRIC BLVD., AUSTIN, TX 78758 
FAX: 512-454-1357 ° OVERSEAS: 512-339-3500 ° CANADA: 1-800-338-1565 


CIRCLE 012 ON READER SERVICE CARD 





Austin Power Systems 


Intel Pentium CPU Operating at 60 MHz 

8 MB RAM Expandable to 64 MB 

256 KB Level 2 Cache 

3.5" Floppy Drive 

Super Accelerated PCI Local Bus Video with 2 MB VRAM 

15" Digital Memory Non-Interlaced Super VGA Color Monitor 


Compact Desktop Case 
Three 5.25" HH Bays, Two Internal 3.5" Bays 
200 Watt Power Supply 
Four 16-Bit ISA, Two 64-Bit PCI, and One PCI/ISA Slot 
Pentium 525MB  10ms_ IDE $3,999 
Pentium 1.05GB 10ms_ SCSI 4,749 


486 MediaMagic Systems 

4 MB RAM Expandable to 32 MB 

3.5" Floppy Drive 

MediaMagic ISP-16 with Sony 31A/03 Double-Spin CD-ROM 
and Speakers 

Accelerated Local Bus Video with 512 KB DRAM 

14" Super VGA Monitor 

Low Profile Case 
Two 5.25" HH Bays, One 3.5" Bay, One Internal 3.5" Bay, 
150 Watt Power Supply 

Five 16-bit ISA Slots 

Compatable with Sound Blaster and Windows Sound System 

EPA Energy Star Approved Power Conservation 


486SX-33 SVGA 212MB 13ms $1,749 
486DX-33 NISVGA 250 MB 13ms 1,999 
486DX-66 NISVGA 340 MB 13ms 2,349 


486 MediaMagic Pro Systems 
8 MB RAM Expandable to 64 MB 
3.5" Floppy Drive 
MediaMagic DSP-16 with Toshiba 200ms CD-ROM and Speakers 
Super Accelerated Local Bus Video with 1 MB DRAM 
15" Digital Memory Non-Interlaced Super VGA Color Monitor 
Compact Desktop Case 
Three 5.25" HH Bays, Two Internal 3.5" Bays 
200 Watt Power Supply 
Compatable with Sound Blaster and Windows Sound System 
Four 16-Bit ISA and Two 32-Bit VESA/ISA Slots 


486DX2-50 340 MB 13ms $2,749 
486DX2-66 340 MB 13ms 2,999 


486 For Home, Office, Dorm 

4 MB RAM Expandable to 32 MB 

3.5" Floppy Drive 

Accelerated Local Bus Video with 512 KB DRAM 

14" Super VGA Monitor 

Low Profile Case 
Two 5.25" HH Bays, One 3.5" Bay, One Internal 3.5" Bay, 
150 Watt Power Supply 

Five 16-bit ISA Slots 

EPA Energy Star Approved Power Conservation 


486SX-25 212MB = 13ms $1,299 
486SX-33 212MB = 13ms 1,349 


486 Performance Systems 
8 MB RAM Expandable to 64 MB 
128 KB Level 2 Cache 
Dual 5.25" and 3.5" Floppy Drive 
STB Powergraph C33 VL-bus 1 MB Windows Accelerator 
15" Digital Memory Non-Interlaced Super VGA Color Monitor 
Desktop Case 
Three 5.25" HH Bays, Two 3.5"HDD Bays 
200 Watt High Efficiency Power Supply 
Four 16-Bit ISA and Two 32-Bit VESA/ISA Slots 


486DX2-50 340 MB = 13ms $2,199 
486DX2-66 425MB 13ms 2,449 
All Systems 


Lifetime Technical Support, 30-Day Money-Back Guarantee, 
2-Year Parts Warranty, One Full Year On-Site Service. 


© 1993 Austin Computer Systems. All rights reserved. MediaMagic is a trademark of IPC Corporation 
LTD. The Intel Inside logo is a registered trademark and Pentium is a trademark of Intel Corporation 
Microsoft is a registered trademark and Windows and the Windows logo are trademarks of Microsoft 
Corp. All other company names and products are trademarks or registered trademarks of their 
respective owners. The ENERGY STAR emblem does not represent EPA endorsement of any product 
or service. Prices and specifications are subject to change without notice. 





TurboFlow, Version 3.1a, from Daytron 
Electronics is the least expensive of all the 
flowcharters in this roundup, with a price 
of $69. This DOS-based product doesn’t 
come with a particularly user-friendly in- 
terface, but it does offer a few interesting 
features. TurboFlow sports 32 standard 
shapes and has an easy-to-use mechanism 
for creating the all-too-elusive curved 
line. This product actually lets you scale 
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your objects smoothly to different sizes— 
something neither Flow Charting 3 nor 
EasyFlow does. While TurboFlow is not 
as polished a program as the other flow- 
charters, it provides basic functionality at 
an exceptionally low price. 


Org Plus for Windows, Version 2.0 


($199.95), from Banner Blue Software as- 
sumes that people aren’t orgchart experts. 





ARE YOU SPENDING 
TOO MUCH TIME 


DRAWING FLOWCHARTS? 
YOU NEED FLOW CHARTING ™3. 





Every day, professionals worldwide save time 
and money using Flow Charting 3. It's fast, 
efficient, easy to use, and always produces 
presentation-perfect charts and diagrams. 


With Flow Charting 3's built-in flexibility, [i Ye 
you can create customized charts using a ee Ses = 
variety of shapes, lines, and text— : 


placed where you want them. 


Plus, Flow Charting 3 is now available in a 
LAN version. Making it easy to share files and set 
up work groups for specific projects. 


And it's backed with free technical support and a 
90-day no-risk guarantee. So if you're spending too 
much time drawing charts, call for a free demo and 
see for yourself what makes Flow Charting 3 the 


PROSPECTIVE LEADS 


Letter 


Extract 





best-selling flowcharting software. 


See your dealer today! Or for a 
free interactive demo disk,call 


1-800-525-0082, ext. 232 
International: 408-778-6557, ext. 232 


Novell is a registered trademark of Novell, Inc. 


PATTON & PATTON 


Software Corporation 


Excellence in charting the flow of ideas! 


Patton & Patton Software Corp. 485 Cochrane Circle, Morgan Hill, CA 95037 
CIRCLE 301 ON READER SERVICE CARD 


It’s a strategy that works. The interface 
takes nothing for granted by featuring a 
toolbar full of buttons representing the 
most common positions in an organiza- 
tion: You simply click to create cells for 
subordinates, a manager, an assistant, and 
two coworkers. 

To create a new chart, you enter the 
name, title, and any other information 
you want in the topmost (manager) cell. 
Any text formats you apply in this cell will 
be applied globally to all the cells—a fea- 
ture that saved a lot of time in creating 
our test chart, in which each title had to be 
italicized. 

Although you are limited to the pro- 
gram’s preset box styles, Org Plus does 
offer considerable flexibility in how you 
can position the boxes on a chart. Once 
you ’ve created your basic layout, you can 
then modify different sections through 
the Styles menu, which offers 20 group 
styles, 8 assistant styles, and 1 comanag- 


Org Plus is a solid 
and easy-to-learn 
package that comes 
with enough options 
to allow you to 
arrange your charts 
to your liking. 


er style. These choices then give you the 
ability to mix diverse layouts within a 
chart. 

Rearranging branch layouts takes a bit 
of ingenuity. Although Org Plus’s inter- 
face simplifies choosing the types of con- 
nectors you want, the connectors don’t al- 
ways wind up where you think they will 
when creating multiple levels. Experi- 
menting with different group styles, how- 
ever, is still a better option than starting 
from scratch. 

Banner Blue Software's Org Plus is a 
solid and easy-to-learn package with 
enough options to allow you to arrange 
your charts to your liking. Modifying your 
charts can sometimes be a bit of a chore, 
but more often than not, you will find that 
Org Plus satisfies your needs. 
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Windows OrgChart, Version 2.0, from Mi- 
crografx, like Banner Blue’s Org Plus for 
Windows, proves that simplicity doesn’t 
have to come at the expense of function- 
ality. This $149 package is as simple to 
learn as Org Plus and offers even more 
flexibility in some areas, although it takes 
a slightly different approach. 

You begin with a cell surrounded by 
five Add Box icons. Unlike Org Plus, 
you’re not explicitly told what the rela- 
tionships of these boxes are to one other, 
so it doesn’t hurt if you are somewhat fa- 
miliar with the basic structure of 
orgcharts. Because the icons are posi- 
tioned where they will fall in the finished 
chart, however, you know exactly where 
each connector will appear, taking much 
of the guesswork out of creating a stan- 
dard tree structure. 

One of the package’s smartest features 
is the use of the right mouse button to tog- 
gle between the Add Box and the Manual 
Selector icons, which was very helpful in 
editing our test orgchart. Once you’ve 
chosen the Manual Selector, you simply 
drag the box to its new position, and if you 
don’t like the change, you can select the 
Options/Remove Manual Changes com- 
mand to undo your modifications. The 
lone disappointment is OrgChart’s inabil- 
ity to insert free-floating images—all pho- 
tos or graphics must be inserted in a cell. 
Thus, we were unable to paste the compa- 
ny logo at the top of our test chart (the 
package doesn’t support .PCX files, e1- 
ther). This isn’t a major flaw, but it does 
slightly limit your creativity. 

With its smart interface and simple 
editing capabilities, OrgChart is an ideal 
package for creating and modifying large 
charts. It helps to have a basic knowledge 
of orgcharts, but once you get started, 
even beginners will find it easy to use. 0 
PFACT FILE 
EDITORS CHOICE P ABC FlowChar- 
ter, Version 2.0, Micrografx Inc., 1303 
Arapaho, Richardson, TX 75081; 800-733- 
3729. List price: $495. 

Circle 464 on reader service card 

EasyFlow, Version 8.0, HavenTree Soft- 
ware Ltd., P.O. Box 470, Fineview, NY 
13640; 800-267-0668. List price: $280. 
Circle 465 on reader service card 

Flow Charting 3, Version 2.11, Patton & 
Patton Software Corp., 485 Cochrane Cir- 
cle, Morgan Hill, CA 95037; 800-525-0082. 
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List price: $250. 

Circle 466 on reader service card 

Org Plus for Windows, Version 2.0, Ban- 
ner Blue Software, P.O.. Box 7865, Fre- 
mont, CA 94537; 510-794-6850. List price: 
$199.95. 


Circle 467 on reader service card 


RFFlow, Version 2.08, RFF Electronics, 


1053 Banyan Ct., Loveland, CO 80538; 


303-663-5767. List Price: $129. 


Circle 468 on reader service card 

TurboFlow, Version 3.1a, Daytron Elec- 
tronics Inc., 17726 NE 104 Way, Red- 
mond, WA 98052; 206-883-8742. List 
price: $69. 

Circle 469 on reader service card 

Windows OrgChart, Version 2.0, Micro- 
grafx Inc., 1303 Arapaho, Richardson, TX 
75081; 800-733-3729. List price: $149. 


Circle 470 on reader service card 


THE SIMPLE 
SLO) NIN Onn LO) Ne =)? 
COMPUTERS AND 
BACKPACK TAPE DRIVES. 





EPP Aware. 


It’s fast. It’s small. It’s reliable. It’s incredibly compatible. 


Backpack is the best selling parallel port 
tape drive on the market. We'd like to 
tell you why. 


With Backpack, tape backup is quick 

and simple. Just plug it into your printer 
port and it's ready to use. No hardware 
conflicts, no slots required. One model fits 
all IBM PCs, compatibles and portables, 
regardless of CPU speed. 


Backpack can store up to 250MB on a 
tape using data compression, |s completely 
QIC80 compatible, and reads QIC40 tapes. 


With its compact size and |Mbps transfer 
rate, Backpack is the smallest and fastest 
parallel port tape drive you can buy. 

Micro Solutions is dedicated to the perfection 
of backup technology. 


CD-ROM, hard drive, and diskette Backpack 
drives are also available. Call today for 
ordering information and a dealer nearest you. 


Telephone 815.756.3411 FAX 815.756.2928 


MicroSolutions 
132 West Lincoln Highway DeKalb, IL 60115 


CALL TOLL FREE 1-800-293-1214 
CIRCLE 855 ON READER SERVICE CARD 





THE DECISION FOR THE RIGHT SIDE OF YOUR BRAIN. 


WordPerfect 6.0 
for Windows 


The latest version. 





THE DECISION FOR THE LEFT SIDE Or Your BRAIN. 


geaeonpcntrncet Hee RELCRER 





Lotus 1-2-3 


for Windows R.4.0 


The latest release. 


THE DECISION THAT’S A NO-BRAINER. 








COMPAG 


The latest ‘from Compaq DirectPlus: 
The ProLinea 4/33s Total Solution Pag. 


$] 69 9 or $61 per month" 


The Total Solution Pag includes the new Compaq ProLinea 4/33s with 4MB RAM, 120MB Hard Drive, a Compaq 1024 Color Monitor (1024 x 768 non-interlaced), 
a 2,400-bps Data+Fax Modem with WinFax Lite software, preinstalled MS-DOS 6, Microsoft Windows 3.1, WordPerfect 6.0 ) for Windows, Lotus 1-2-3 for Windows R.4.0, ReachOut 


Remote Control communications software, TabWorks and CompuServe. 


Whether you work logically 
or intuitively, Compaq DirectPlus™ 
has the perfect answer to your 
computing needs. 

A complete ready-to-use 
package, the Compaq ProLinea™ 
4/33s Total Solution Pag™ combines 
the latest versions of WordPerfect 
and Lotus 1-2-3 with the latest ver- 
sion of our acclaimed ProLinea PC, 
the 4/33s. This high performance 
desktop is 30 percent faster than 


ProLinea 4/33s Features 













33MHz 486SX 


° 


4MB RAM 





. 
120MB Hard Drive 
Sd 
3/4" 1.44MB diskette drive 


Sd 


Compaq Color Monitor 






. 
Local Bus Video with 
1MB Memory 
co 









Preinstalled MS-DOS® 6 
& Microsoft® Windows™ 3.1 
oo 


Compaq Mouse 


3-Year Warranty 





486SX/25 machines, to handle 
word processing, spreadsheet and 
database applications with ease. 
The Compag Total Solu- 
tion Paq also includes a 
2,400-bps Data+Fax 
Modem that lets you 
send and receive directly, 
as well as access CompuServe." 
The Compaq ProLinea 4/33s is 
backed by our free 3-year war- 


ranty.’ And a free technical assis- 


tance hotline is available every 
hour of every day. 


So don’t wait. Get everything 





you need with one decision: 
call Compaq DirectPlus. 
And conserve your brain- 


power for something that 


re aa 2 COMPAG. 
7. DirectPlus 


Like run- 

vino vour 17000-888-5907 
8 y Weekdays 7-7, Sat 10-4 CST. 

business. Ask for our new free catalog. 


*Leasing is provided by GE Capital Services for a term of 36 months and is subject to approved credit and certain terms and conditions. Call for details. Restrictions and exclusions apply. Monitors, battery packs and certain options 
are covered by a one-year warranty. CompuServe preinstalled with 30-day free trial membership. ©1993 Compaq Computer Corp. All rights reserved. Compaq and the Compaq Logo are Registered U.S. Patent and Trademark 
Office. ProLinea is a trademark and Compaq DirectPlus and Solution Paq are service marks of Compaq Computer Corp. Products, prices and programs are subject to change without notice. Other products are trademarks or regis- 

tered trademarks of their respective companies. Microsoft and MS-DOS are registered trademarks and Windows is a trademark of Microsoft Corp. The Intel Logo is a registered trademark of Intel Corp. Offer available in the U.S. only. 
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PORTABLE TECHNOLOGY. 








Csoes 


Mlainstrea 


by Joel Dreyfuss 
The advent of high-quality, 


inexpensive color screens makes 
Windows more manageable 
on the road. The 33 notebook 
PCs reviewed here open the 
world of color to travelers. 


re monochrome notebooks dead? Not just 
yet, but color notebooks are becoming so 
inexpensive and so good that if you’re in the 
', market for a laptop, you ought to take a close 
“4 look at the latest crop of color machines. 

It wasn’t so long ago that color portable was an oxymoron: 
Such units weighed more than 20 pounds and could barely 
last an hour away from an AC plug. That’s all changed—and 
soon there may be a color system on every lap. 

This roundup of 33 486-based color notebooks shows that 
portable color systems have slimmed down and are on the 
verge of becoming mainstream, not merely the expensive 
alternative for your boss’s boss. We found color notebooks 
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--— for as little as $2,380, color note- 


———- -- 








books whose high-quality displays 
make an external monitor unneces- 
sary, and color notebooks with the 
ability to run for at least 5 hours on 
a single charge. 

True, the best color notebooks are still 
expensive compared to their mono- 
chrome brethren, but there are many 
sound choices. 


Bil. 


SWIFT COLOR SHIFT 

Just two years ago, PC Magazine consid- 
ered color on a notebook a hard-to-justi- 
fy luxury for the traveling executive; last 
year we conceded it was a pricey but 
increasingly attractive option; this year it 
has become the new notebook standard. 

The reason? Compaq, IBM, NEC, and 
Toshiba—four of the biggest players in 
the portable-PC market—expect to sell 
more color notebooks than monochrome 
ones in the coming year. The driving force 
is dual-scan color, a technology that deliv- 
ers color on passive-matrix LCD screens 
that’s almost as good as the image quality 
offered by the more expensive active- 
matrix screens (see display technology 
sidebar). 

Active-matrix is still the best and 
brightest, as demonstrated by the IBM 
ThinkPad 750C, the NEC UltraLite 
Versa 33C, the Compag ETE Lite 4/33C, 
and others in this survey. But active- 
matrix screens, whose designs approach 
the complexity of a 386 processor, remain 
incredibly difficult to manufacture. One 
defect among the hundreds of thousands 
of active electronic elements that control 
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EDITORS’ CHOICE 


The world of notebook computing spins so rapidly that. 


it’s hard to keep up—especially since so many products 


are replaced semiannually. 


Just a year ago, 386 mono- 


_ chrome systems ruled. Today, we’re seeing a variety of 


486-based color systems, and they are rapidly becoming - 


the standard for computing on the road. 
A dual-scan passive-matrix display is 
_ seen as the key to resolving the inevitable 
conflicts between quality color and good 
battery life. At the same time, the best 
active-matrix color notebooks just keep 
getting better, offering more functionali- 

_ tyand near-desktop performance. 


the display can render a screen unusable. 
Low factory yields keep prices high and 
have opened the door to alternative tech- 
nologies. 

Another factor contributing to the 
growing popularity of laptop color is the 
fact that computer users have come to take 
color for granted; few use a monochrome 
screen with their desktop PCs. Switching to 
a laptop that runs Windows or OS/2 in 
shades of gray is a lot more jarring now 
than it was when you spent most of your 
time staring at text on a green screen. 

As laptop makers narrow the compro- 
mises between desktop and notebook 
PCs, users are less willing to give up 


IBM ThinkPad 350 Coc cccseseneceinddd 


IBM ThinkPad 750C 
Logisys Log-486DUA 
-Logisys Log-486T FT 
NEC UltraLite Versa 33C 


~ Panasonic CF-580C 


Poly 486-66NC 


_ TI TravelMate 4000 WinD X2/40 Color 


TI TravelMate 4000E WinD X2/50 
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_ TI TravelMate 4000E WinS.X/25 Color ..254 


Toshiba Satellite T1900C.... 
Toshiba T4600C 

Wedge ShowBook IV AC 
ZDS Z-Note 425Lnc+ 


 ZDS Z-Note 425Lnp+ 


ZEOS ColorNote 486 


Our Editors’ Choice selection process — 
involved criteria that was deceptively sim- 
ple. We looked for more than 3 hours of | 
battery life; at least one PCMCIA expan- | 


sion slot; and reasonable, evenhanded 





performance—all packaged in a light- 


weight design. There were several honor- | 


able mention recipients that failed in one 


anything when they go out the door with 
that 7- or 8-pound machine. 

Computer makers are responding to 
the new demands for color; most are either 
shipping color laptops or working to get 
them out the door. Such a sea change in the 


already-turbulent world of computing is 


bound to juggle the standings, and we 
already see evidence of that shift. 

The most significant new player in the 
color-notebook market is IBM, whose 
robust ThinkPad 700 series has shoul- 
dered aside Apple’s PowerBook to 
become the most sought-after notebook 
computer. Color has also given new life to 
NEC, which won a PC Magazine Award 
for Technical Excellence in 1988 for its 
pioneering 4-pound UltraLite and then 
promptly dropped out of contention. 
NEC has come back strong with the 
Versa 33C, a fast and powerful entry that, 
despite the use of the “U” word, weighs 
more than 8 pounds. 

There’s a fresh crop of newcomers as 
well. The laptop marketed by Broadax 
Systems and FutureTech Systems blazed 
to the top of our benchmark tests by using 
VESA local-bus technology. Panasonic, 
which never fathomed the U.S. desktop 
market, makes a strong bid for recogni- 
tion with its CF-580C. Digital, a notebook 
novice, has made an impressive showing 
with its DECpc 425SLC, which is made by 
AST Research. But the strongest showing 






category or another. Chief among them 
were Texas Instruments’ three Travel- 
Mate portables, which push processing 
to new highs while going easy on battery 
life but still lack PCMCIA slots. The pas- 
sive-matrix ZDS Z-Note 425Lnp+ 
marks the beginning of a generation of 
real-world notebooks that can achieve 5 
hours of battery life, but it posted the 
lowest disk scores in this roundup. And 
rather than being a leader in making 
more fit into smaller and lighter pack- 
ages, Toshiba America Information 
Systems is offering the Toshiba T4600C, 
which, unfortunately, looks bulky and 
overweight by today’s standards. The 
release of a color subnotebook will like- 
ly remedy this situation and allow 
Toshiba to again set the pace. 


for a recent addition into the color- 
portable market goes to Acer America 
Corp.’s AcerNote portables. Designed 
from scratch for ease of use and power, 
they are a good compromise between 
price and performance. The traditional 
laptop powerhouses have not folded their 
tents before the onslaught of arrivistes. 
eTexas Instruments, which won accolades 
and an Editors’ Choice award for the 
TravelMate 4000 line in our August 1993 
issue, scores again with its powerful, well 
designed machines, even though these 
machines lack PCMCIA sockets. 
eToshiba, with its T4400C, showed that it 
understood the world is more than black- 
and-white and makes a respectable show- 
ing this time around with its new high-end 
active-matrix T4600C and the well 
designed, less expensive Satellite T1900C. 
eCompaq badly needs to freshen up its 
notebook lines, but the color versions of 
the Lite and Contura series remain 
respectable players despite the company’s 
aversion to PCMCIA slots. 


WALKING THE TIGHT ROPE 

The complexity of the technologies and 
decisions involved in creating a color lap- 
top guarantees that this category of prod- 
ucts is not likely to be labeled a commod- 
ity anytime soon. Participating in this 
market is like walking a tightrope without 
a net: One wrong step can doom an other- 
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of winners $f¥om IBM Persosill SSrclite: 
Co. It remains a notebook of firsts and 
onlys: the first and only notebook with a 
10.4-inch color display, the only notebook ~ 
to include the point-and-click TrackPoint 
II mouse substitute, and the only note- 
book to incorporate a sound chip. Add all 
that to its membership in the select group 
of systems that can last 3/2 hours between 
charges and you have a sure winner. 

We can only fault the 750C on two 
points: the trouble buyers have had in 
getting their hands on one lately, and its 
price, which at $4,699 is relatively expen- 
sive. We feel, however, that this excep- 
tional i oa is worth the extra money. 


wise feegecabie machine to the free-fall 
of the remainder catalogs, such as COMB 
or Damark. 

The most visible challenge to any ven- 
dor is ergonomics. You have to assume 
that anyone buying a color notebook plans 
to run Windows or OS/2. This means that a 
pointer or mouse replacement is de riguer. 
IBM’s eraser-like TrackPoint II remains 
our favorite. IBM had $1 billion in back 
orders for its $5,000 ThinkPad 720C series 
when it was superseded by the 750C series 
that is reviewed in these pages. The rea- 
son? A supply shortage of 10.4-inch color 
screens and of the strain gauges used in the 
keyboard pointer. 

It was just a matter of time before 
TrackPoint II would be cloned, and it will 
show up on the latest version of 
Gateway’s Handbook 486 and inevitably 
many others. In the interim, manufactur- 
ers are plunking down trackballs just 
about anywhere on the keyboard or case. 
Some products, such as Toshiba’s and 
others’, show good design: These ma- 
chines include the Microsoft BallPoint 
cordless trackball that connects to the 


notebook body through a snap-in plug. 

But there are pitfalls. No notebooks to 
date can accept the snap-in trackball on 
either side of the notebook, accommodat- 
ing both righties and lefties. On the other 
hand, CAF Technology may have carved 
itself a market niche with its AquaLITE 
notebooks, which have trackballs for left- 
handed users; yet, in catering to south- 
paws, CAF risks alienating the remaining 
90 percent of the market. 

Many vendors, such as AST, Comp- 
udyne Products, and ZEOS International 
Inc., to name a few, provide trackballs that 
are too small; others, such as Commax 
Technologies and Panasonic, poorly place 
the actuation buttons. Trying to find a 
home for the pointer can also lead to some 
cramped keyboards. The most prominent 
offender in this regard is the HyperBook 
series from HyperData Technology Corp., 
which, in order to integrate a numeric key- 
pad, sacrifices the rest of the keyboard. 


WHAT WERE THEY THINKING? 

Then there are design problems that 
make you wonder what the product man- 
agers were thinking. One of the most 
annoying “features” has got to be the lap- 
top screen that won’t stay put once you’ve 
found the best angle for it. It’s an annoy- 
ance if you regularly plug into an external 
monitor, a major crisis if you fly coach and 
the guy in front of you decides to tilt his 
seat back for a snooze. 

We’ve consistently praised companies 
such as Texas Instruments and Compaq 
for putting the I/O ports on the sides of 
your laptop where you can reach them e4as- 
ily, but many companies haven’t been lis- 
tening to us. They keep putting those ports 
in the back and then covering them with lit- 
tle doors that fall off on your first trip. 

If the only issue in these reviews were 
style, we’d give a “Best Looks” award to 
HyperData. Most color notebooks offer 
the rainbow once you turn them on, but the 
cases range only from light gray to basic 
black. HyperData’s HyperBook shatters 
the mold, with a gray case that is tastefully 
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highlighted with purple, turquoise, and 
mauve buttons. This design reminds us of 
the original AT&T Safari, with its 1930s- 
radio good looks and turquoise trim. Alas, 
the Safari delivered | 
by the newly merged | 
AT&T/NCR entity | 
is really a NEC 
Versa 33C and looks 
like many a drab 
gray machine. 


RECENT 


Sound 


REVIEW CRITERIA October 26, 1993 


To be included in 
this review of color 
notebooks, vendors 
had to send us a 486- 
based portable with a 120MB hard disk 
and 4MB of RAM, allin a package that’s 
9 pounds or less. (Weight includes system, 
battery, and power adapter.) Testing was 
done in early September and prices are 
current as of mid-October. The 33 note- 
book PCs represent a good cross-section 
of the portable-PC market as it stands 
today, but several units were shipped too 
late to be included in these reviews. The 
most interesting of these is Toshiba’s 
Portégé T-3400, a 4-pound active-matrix 
system (with a travel weight of 5.8 
pounds) that straddles the worlds of note- 
books and subnotebooks (see review in 
First Looks section). Several others are 
showcased in this roundup; two more are 
the $2,399 486SX-powered color Win- 
Book from computer super-store Micro 
Electronics and the Compaq Concerto, 
which has a detatchable keyboard. 

The computer business is one of com- 
promises and challenges. The biggest chal- 
lenge for manufacturers? Developing and 
implementing technology that brings the 
performance of portables as close as possi- 
ble to the performance of desktop sys- 
tems. This review of 33 notebooks includ- 
ed 10 different microprocessors. To test 
the machines, we used our updated PC 
Bench 8.0, which includes the Winstone 
94, Version 1.0, applications test suite. 
Indicative of the need for PC power 
among users, five of the machines used 
full-fledged DX2/66s; four notebooks 
came with DX/33s, five with SL/33s, and 
three with Cyrix SLC/33s; two came with 
DX2/50s, four with SX/25s, seven with 
SL/25s; one each came with the DX2/40, 
the SX/33, and the SX/20. 


Values 
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> Multimedia PCs: Sight & 
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On the average, these notebook com- 
puters performed at about 75 percent the 
power of desktop machines with equivalent 


CPUs. The Texas Instruments note- 
me books—well engi- 
R E V | E W § neered machines 


that are based on 
fast memory—were 
notable exceptions, 
delivering approxi- 
mately the same 
amount of power 
you would expect 
from a_ full-size, 
CPU-equivalent 
machine. In fact, the 
Texas Instruments 
TravelMate 4000E WinDX2/50 Active 
Color outperformed even the machines 
with DX2/66 processors in this review, 
proving that design and execution is every- 
thing in this category. The slowest note- 
books were those based on the Cyrix 
486SLC/33, which has a 16-bit internal data 
path and a 1K internal cache, as opposed to 
the Intel 486DX’s 32-bit internal data path 
and 8K internal cache. 


ese, page 108 


As a high-temperature reality check, 
we also tested a Dolch Pentium-based 
luggable system. Weighing nearly 20 
pounds, it registered a processor score 
that was three times the score of the best 
DX2/66 in our notebook test, which is 
what we’d expect from a desktop 
Pentium. Look for it to be available at 
year’s end. 


SCREEN SPEEDUP 
In an effort to crank up traditionally slow 
LCD video, a growing number of color- 
notebook vendors are implementing 
local-bus video—and to good effect. Four 
of the top five machines that scored high- 
est on our Graphics Winmark tests used 
local-bus or proprietary video schemes. 
Our DOS-video benchmark tests pro- 
duced a wider spread among the 
machines tested. The fastest machine 
(FutureTech’s FutureMate) was three 
times as fast as the slowest, but in real use, 
you may not notice much difference, 
because all these machines are slow at 
running DOS video. 

Another important factor in Windows 


HIGHLIGHTIS 


Color Notebooks 


COLOR NOTEBOOKS have become 


so good and so inexpensive that 
they are rapidly becoming the 
portable computing standard. 
Ranging in price from $2,380 to 
over $6,000, the 33 systems in this 
roundup represent a good cross 
section of the market. 


THE DISPLAY OF CHOICE remains 


the active matrix, but some inexpen- 
sive dual-scan passive screens offer a 
good color image for just a little more 
money than you’d pay for mono- 
chrome. In keeping with this trend, 
Compaq, IBM, NEC, Toshiba, and 
others expect to sell more color note- 
books than monochrome ones for the 
first time this year. 


IBM, a traditional laggard in the area 
of portability, now leads with its 

rapidly evolving ThinkPad 700 series. 
The 750C retains the old 720C’s 10.4- 


inch color screen but adds multimedia 
capability. 


PGMCIA POINTS THE WAY for 


peripherals on the road. Yet some 
major vendors, including Compaq 
and Texas Instruments, don’t offer a 
system with a PCMCIA slot. Other 
manufacturers, such as Acer America 
Corp., include PCMCIA options only 
on high-end systems. Toshiba blazes 
its own trail with a proprietary slot 
that’s larger than a Type-III one and 
has room for a pair of phone plugs. 


TRAGKBALLS GALORE. Most vendors 


continue to use a trackball as a mouse 
replacement, with varying degrees of 
success. Many of these trackballs are 
awkwardly placed and hard to use, 
though most get the job done. But 
IBM’s unique TrackPoint II is a win- 
ner for Windows on the go, once you 
get used to the feel of it. 


FINALLY, COMPUTER SCIENC 
EMBRACES THE LAWS OF MOTIO 











In Touch with Tomorrow 


TOSHIBA 









Toshiba continues to drive PCMCIA technology: 
A 2.01 compliant Type II slot expands your options 
for storage, fax/modems, networking, and the future. 








The new AccuPoint™ isometric pointing device 
works n conjunction with click and drag buttons 
located comfortably beneath the thumbs. 
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Toshiba discovers the secret to 
longer life: The ultra-lightweight 
Li-Ion battery, with up to 

8 hours of battery life, 1s 

the ultimate in power- 


per-ounce. 





Compact and lightweight — 

less than 4.4 Ibs. The Portégé 
T3400CT has been engineered 
to the extremes of portability 
without compromising usability. 





RAPORTABLE PORTEGE: 
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Toshiba engineers haven't just redesigned the portable renowned color active matrix or high-contrast backlit 
computer, they’ve reinvented it: The Portégé” T3400 monochrome displays. Toshiba designers have even 


Series. Never before has a computer so created the optional Port Replicator for 
perfectly balanced mass and speed. PORTEGE simple, single-point connection to your 
Now you can travel with a system desktop environment. See how far 


smaller than a notebook, yet graced with the feel ofa Toshiba has taken every aspect of portable computing. 
‘full-size system. Portég¢ is driven by the full force of | And think where it can take you. 
an i486°SX/33 processor, and shines with Toshiba's Call 1-800-457-7777 for the dealer nearest you. 
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THE SHAPE OF THINGS TO GO* 
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PORTEGE 
T3400CT T3400 BoTH MopELs * AccuPoint™ integrated Port replicator, and 
*7.8" color TFT-LCD *8.4"STN monochrome + 33MHz SL Enhanced i486™ SX pointing device VGA adapter 
active matrix display— display *120MB HD ‘Integrated BitBLT graphics + 3 Year Limited 
256 color SVGA 79 299 217 *4MB RAM (expandable to 20MB) —_ accelerator Warranty 
79 X90 x18" *4.1 Ibs. * Lithium-Ion battery * VL local-bus video ‘Windows™ 3.1, 
*4.4 Ibs. * Type II (5mm) PCMCIA 2.01 slot + Ports: serial, parallel, FDD, DOS™ 6.0, CommWorks™ for Windows 
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speed was system memory. Machines 
based on 8MB or more of RAM per- 
formed best. So if you intend to run 
Windows on your laptop, don’t skimp on 
system memory or you'll pay the perfor- 
mance penalty. 


ASSAULT ON BATTERIES 
Color laptops have made significant head- 
way in improving battery life, despite the 
lack of significant advances in battery 
technology. The units with nickel hydride 
batteries turned in the best times, with an 
average time of over 3 hours. Those units 
powered by nickel cadmium batteries 
averaged more than 2 hours. But as our 
tests showed, smart engineering was also 
a big factor here. Honors for battery-life 
longevity go to Zenith’s ZDS Z-Note 
425Lnp+, which lasted for just over 5 
hours on a charge. Other factors that 
determine a unit’s battery life are the 
unit’s power-management capability and 
whether its screen is active- or passive- 
matrix. As the demand for longer battery 
life increases, expect to see some new 
advances in battery technology. 

Zinc-air batteries are very promising 
but will result in bulky—though light- 
weight—batteries. AER Energy Re- 
sources, a leading proponent of battery 
technology, promises to deliver at least 8 
hours of power to the current crop of note- 
book computers by using an inch-thick slab 
of cells that fits under the notebook. 

The biggest decision you'll make about 
a color notebook is whether to go with 
active or passive dis- 
plays. The greatest 
determinant in your 
decision will be price; 
the LCD screen will 
probably be the single 
most expensive com- 
ponent in your note- 
book. All active-matrix 


screens now come 
from Japan, but Dutch 
electronics giant 


Philips is hoping to 
break into the active- 
matrix market in the near future with a 
technology that substitutes cheaper 
diodes for the transistors now etched into 
glass screens. Until then, there will still be 
a sharp cost delineation between active- 
matrix and passive-matrix screens. When 


The biggest decision youll 
make about a color notebook 
is whether to go with active 

or passive displays; the 
greatest determinant in 


your decision will be price. 


PORTABLE TECHNOLOGY 
Color Portables 


Suitability to Task: 

Color Portables 

DOS applications reflects a system’s 
ability to run DOS software quickly 
and efficiently. Excellent systems 
earned the top DOSmark scores 
under PC Bench 8.0. The DOSmark 
formula takes into account processor 
performance, hard disk agility, and 
DOS-based video functions. 


Windows applications is a more demanding 
category. The rating indicates how 
well a system operates Windows 
software. Factors include Graphics 
and Disk WinMark scores and the 
score on our new Winstone test. We 
also consider hardware, taking into 
account a system's hard disk options 
and the diagonal size of its monitor; 
with Windows, the bigger the better. 


The road warrior rating indicates 
how complete a traveling companion 
a portable is. An excellent unit 
combines small size, light travel 
weight, and long battery life. Other 
factors include screen size, the pre- 
sence of built-in pointing devices, 
and PCMCIA slots. 


you put an active-matrix machine next to 
a passive-matrix machine, there’s no com- 
parison. 

Active-matrix is brighter and the col- 
ors are richer. But when you view the pas- 
sive-matrix machine 
(especially one with 
the new dual-scan 
screen) on its own 
terms, the image is 
decent—even good. 
One other important 
difference between 
active- and passive- 
matrix screens: The 
field of vision is much 
narrower on the lat- 
ter. So if you plan to 
make presentations 
with your laptop, active-matrix is the way 
to go. 

_ What else should you consider in 
choosing a color laptop? The add-ons can 
kill you. As we’ve noted in the past, get a 
good look at the power supply. It can add 


SUITABILITY 
TO TASK 


VENDOR SERVICE & 
RELIABILITY 





The desktop replacement rating is important if 
the notebook will be your sole computer both at 
home and on the road. Light weight and long battery 
life are not as critical, but fast performance is a 
major consideration. Notebooks that offer docking 
stations.or port replicators earn high marks in this 
category. 


SERVICE AND RELIABILITY 

In our 1993 Service and Reliability Survey, we sent 
questionnaires to 17,000 random PC Magazine 
subscribers; about half responded. Results are 
given for vendors for which we 
received an adequate number of 
responses. Vendors are rated above 
average, average, or below average 
in satisfying computer owners: 
needs. 


Reliability indicates whether PC 
owners felt their systems met their 
operational expectations. 


Repair service results were culled 
from those who contacted the 
manufacturers to have PCs repaired. 


Technical support scores indicate 
whether technical support services 
met respondents’ expectations. 


unexpected weight and bulk to your lug- 
gage. Toshiba continues to earn our admi- 
ration for the small size of its adapter, 
which requires only a two-prong outlet. 
NEC gets the booby prize for shipping 
one of the largest. 

Don’t forget the peripherals. We think 
that credit card—size PCMCIA modems, 
hard disks, and network cards will contin- 
ue to help bring notebook size and weight 
down. Most manufacturers, including 
Toshiba and IBM, have included them on 
their most recent products. Compaq and 
Texas Instruments continue to ignore 
advances in cards and enabling software. 
(See accompanying story.) Acer offers a 
mixed bag: Its active-matrix AcerNote 
750C has a Type-III slot and its passive- 
matrix 730C relies on an internal modem 
slot. The absence or presence of these slots 
should influence your buying decision. 

Otherwise, mark down one less com- 
promise for road warriors. As we keep 
saying, you can take it with you, and now, 
in living color. 
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Think fast. Get it now! 








If you're thinking about an IBM notebook 
computer with all of the popular features at a 
price you can afford, think fast—our offer 
won't last long! 


We've taken the best IBM* notebook features 
from the most sought-after notebook today 
and have put them together in our exclusive 
package. With the quality and reliability 
from IBM plus these added features, you get 
the notebook everybody has been waiting 
for—without the wait! 


A larger 170MB hard drive, 4MB RAM, free 
fax modem and added PCMCIA capabilities 
give you the extra features you want in your 


IBM notebook—all at a special price that only 
Micro Electronics™ can deliver. Small and 
lightweight, it operates with the Intel 486 
SL processor and has the power to run 
demanding business software. Plus, it 
comes loaded with popular software and 

bundled extras at no added cost! 


Your notebook is backed by IBM service 
and support. Rigorously tested and re- 
tested, your IBM notebook is guaranteed to 


meet IBM's high quality standards. a The renowned = & 
TrackPoint II'™ integrated 

Compare with other notebook models and see pointing device 

how Micro Electronics gives you more features 


for less. Don’t miss this special offer—act now! 


The Best of IBM Notebook Features 


A larger 170MB hard drive Receive free, preloaded 





and built-in fax modem software with your 
included! Plus: notebook, worth hundreds 
Ls * an Intel 486 SL/25MHz of dollars! 
A j processor. ¢ MS-DOS 6.0. 
: \, . ¢ 4MB RAM (expandable up to * Microsoft Windows 3.1. 
Shae Easy add-ons with PCMGIA >oMB RAM) + PRODIGY 
iggest Dollar Change MCIA capa ilities give YOU , 9 stomal cache + Atnerica Ondine PRN 
By Industry options for future expansion ee, ? oe ’ 
and technology. Additional ° a built-in 1 44MB 3.5" floppy edition. 
memory, adapters, and hard drive. ¢ PS/1 Fitness Index and 
drives are easy to install. ¢ and a personalized nameplate. Tutorial. 


A keyboard with full-size keys—familiar to the touch 
Your IBM notebook features an exceptional, full-size 85-key 


Superior battery life! 
The advanced power manage- 


SUS: Behons 


ment hardware and software 
give you a longer battery life. 
With power management en- 
abled, you can run the mono- 
chrome model for up to five 


keyboard with the unique 
TrackPoint II pointing 
device. Control cursor 
movements with ease by 
moving and _ varying 





hours with the NiMH 2200 
MA batteries. And there’s no 
memory effect. 


pressure on the eraser-like 
button. 





Serial, parallel, VGA, and 


. x TON Py So 
Fax SOIC PF we FT LMCF 


PCMCIA slot 


Convenient payment options 


Use your MasterCard, VISA, 
Discover Card, personal check 
or P.O. with credit approval. 





Satisfaction with your IBM 
PS/Note™ is unconditionally 
guaranteed for 30 days from date 
of purchase. If for any reason 


Service, warranty and support 


¢ One-year limited warranty with 
toll-free Express Maintenance. 























sap aa ¢ 30-day unconditional money Thank you for your order! 
whatsoever you are not satisfied ; ; 
a : back guarantee. 
with your purchase from us, we 
want you to return it. ¢ On-line technical support for the Micro Electronics 
life of the computer. a division of MEI/Micro Center, Inc. 





























IBM Specifications — "anagement nearly transparent to user) floppy drive monitor with 512k video control keys 30-day, unconditional money-back guarantee 
‘ igh Color: up to 3 hours with for longer battery life e Internal 170MB hard drive RAM Modem 
Size/Weight power management © Automatic and manual © Monochrome: super- te 
0 114.7°X8.3°X19 : ‘ Software ; ‘ Fax-9600 baud send/ 
Bio Ls ¢ NiMH (no memory effect) Suspend/resume button : twisted 64 grayscale, 9.5 , 
© Monochrome: 5.3 Ibs 2 AmoH © Internal variable-rat ¢ Comes with MS-DOS 6.0, LCD 4800 baud receive/ - - an 
with batter © 2.2 AMPHOUTS recipe hla icrosoft Windows 3.1, . . 2400 baud modem 
allery e 110 AC Adapter charging system : ft Works { © Color: 256 colorscale 9.2 
e Color: 5.8 Ibs. with battery © Quick 1- h ICTOSOIL WOTKS TOF STN color 1/0 Ports 
uick T-hour recharge Processor and Memor Windows, PRODIGY, America . >iN COl0 : | 
Pointing Device when not in use © Intel 486 SL 25MHz CPU On-line (PS/1 Edition), Ps/1 ® (Alustable contrast and ® waa VGA PS) i or er 0 |" 
© TrackPoint II Advanced Power ¢ 4MB RAM (expandable to 20MB) Tutorial. PS/1 Index and brightness keyboatd/PS)2 
Battery Management © 8k internal cache PS/1 Fitness. a ta sheietobaard wit ae... nnUse 
¢ Monochrome: up to 5 © Power management Drives : e Full-function keyboard wi Er A ° . 
hours with cower hardware and software @ One built-in 1.44MB 3.5" Digplay oscar exerral keys and 4inverted-T cursor ° PCMCIA2.0slot Monday-Friday, 8am-9pm EST ¢ Saturday, 9am-4pm 
pin es 1160 Steelwood Rd., Columbus, OH 43212 © FAX: 1-800-448-0308 
© 1993 MEI/Micro Center, Inc. All rights reserved. IBM and PS/1 are registered trademarks and PS/Note, TrackPoint II are trademarks of International Business Machines Corporation. Micro Electronics is a trademark of MEI/Micro Center, Inc. All other trademarks and registered trademarks are property of their respective corporations 




















nn SSS ESSE SEE SP FE NPI! DB TER NTO EE EO OE EC a EL ET TE RE 










| standing integral trackball.” life and prevent heat build-up. Plus, we have 
PC MAGAZINE, Portable Computing Issue, August, 1993 fine-tuned the WinBook’s screen. In mono- 
oe chrome and in dual-scan STN color—you get 
i bret by aes _ ee Sives yOu sharper, clearer images with less cursor loss. 
e power to run Windows and a unique, ergo- . 
P 1 5°” The WinBook was engineered for Micro 


omic design to make it easier to use. ae ; 
see 'B _ wate. Electronics, a division of MEI/Micro Center, 
It features a built-in, centered trackball which Jne. MET is America’s leading direct source for 
allows you to control cursor movements effort- computer products. Micro Center has been sell- 


lessly without having to lift a single finger off ing PCs for more than 14 years—longer than 


Windows at your fingertips 


“Scoring high in overall value and design, WinBook’s Pico Power Evergreen chipset integrates 
the Micro Electronic’s WinBook gives you battery and power management with a proprietary, | 
a lot for your money, including an out- open loop heat regulator circuit to extend battery 


the keyboard. Full-size keys andaslopinghand BM or Compaq—with over 736,000 units sold. Dual-button trackball 


rest let you work in total comfort. With over 2.2 million satisfied customers nationwide, centered under the 


The new, upgradable, fully-static design SL en- _ we have developed a superior support staff including top 
hanced Intel486SX 25MHz chip enables the CPU engineers and technical specialists. So you always get the 


to operate at a OMHz low power state. The highest quality product at the lowest possible 





























Ergonomically engineered 


ee | The WinBook’s ergonomic fea- 

Real GDP Growth Abroad a Me = turesincludeasloping hand rest 

f and keyboard, plus a centered 

3 = dual-buttontrackball—allowing 

| youtoworkintotal comfortaway 
from your desk. 


Clean, sharp color display 


The WinBook’s advanced, dual- 
scan color display gives you 
99% shadow-free performance 
compared to other single-scan 
passive matrix displays. You get 
near active matrix quality at a 
passive matrix price! 


intel486 SX 
SL Enhanced 








Your satisfaction is uncondition- 
ally guaranteed for 30 days from 
date of purchase. Iffor any rea- 
son whatsoever you are not sat- 
isfied with your purchase from 
us, we want you to return it. We 
will be glad to repair the prod- 
uctor give youyourmoney back. 

















Specification management, over 5 hours with © Pico Power Evergreen HV DOS 6.0 and Microsoft Keyboard keyboard interface 

p Ss ia 

Size/Weight auxiliary battery (less 30, chipset Windows 3.1 e Full-function keyboard ¢ PCMCIA 2.0 slot 

etx his x 43/4" minutes for color) © 8k internal cache Display with 85 keys and 4 © Serial: 9-pin connector 

© 5A lbs, with batter © NiMH (no memory effect) Drives © Super-twisted 64 gray- inverted-T cursor control Parallel port. 
(monochrome) y e 2200 MA with gold-plated © One built-in 1.44MB 3.5" scale, 10" LCD and 1024 x keys, 3.0mm keyboard e Video: 15-pin 

© 5.9 lbs. with battery (dual-scan contacts . floppy drive 768 for external monitor spacing connector for CRT 
color). : * Worldwide auto-sensing AC Monochrome: Internal with 512k video RAM Modem * 160-pin docking station 
oe adapte 200MB (16ms) hard drive © Qptional dual-scanSTN — ¢ Fax-9600 baud send/ e Auxillary battery port 

Pointing Device © Quick 1.5-hour recharge © Color: Internal 200MB color display 4800 baud receive/2400 Options 

Sala aber Processor and Memory pTiio) Male atIve * Adjustable contrast and baud modem © 486 DX 33MHz CPU on 

lcrosoft- compatible trackball» s) enhanced Intel486 SX Software ae i i/0 Ports selected models 

Battery 29MHz CPU © Comes loaded with MS- @ Visible LED indicator on © Docking station 

* Up to 3 hours with power © 4MB RAM cover-down © PS/2 mouse interface/AT 9 

© 1993 MEI/Micro Center, Inc. All rights reserved. Micro Center is a registered trademark of Micro Electronics, Inc. MEI is a registered trademark and Micro Electronics and WinBook are trademarks of MEI/Mic 
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keyboard 


price. 


WinBook 486 SX SL Enhanced Features 







The 5.4 1b. WinBook, Docking station 
designed by award-winning gives you 
Palo Alto Design desktop power 


¢ Includes a 9600 baud send With the avail- 
4800 baud receive fax/2400 able docking 
baud modem. station, your WinBook instantly 


¢ Fast-acting, LCD screen for becomes a full-function desktop 
less cursor loss. computer. The two expansion 


 Industry-standard PCMCIA slots and drive bays allow you to 


2.0 slot for future expandability. ee i nae evs i ene 


© 512k video RAM: or an extended keyboard. It also 
includes parallel, serial, PS/2 
Mouse/keyboard, parallel, = mouse, external keyboard and 


serial & VGA ports plus VGA ports. And it’s just $399! 
PCMCIA expansion 
é os Longer battery life 
ie € & 8 &§ . The WinBook features NiMH 
we FF x S&F 2200 MA batteries with gold- 
x yr VF VY 


* plated contacts. This allows it to 
ory run much longer than units with 
traditional NiCAD batteries— 


Internal 3.5" floppy disk drive | PCMCIA 2.0 slot and there’s no memory effect. 







& ere 






_ Color capable printing from HP and WinBook 
: itl Gi HEWLETT 


PACKARD 


# The color capable HP 
DeskJet 310 uses the 

same inkjet technology 

as other DeskJet models 
and weighs only 4.3 lbs. Get 
professional quality 300 dpi 
output anywhere you need it. 
Add an optional color kit at a spe- 
cial low price and you have full 
color printing capabilities! 


Cast 


Service, warranty and support Convenient payment options 


e 72-hour service turnaround Use your MasterCard, VISA, 
guarantee. Discover Card, personal check 
¢ 30-day unconditional money- or P.O. with credit approval. 





back guarantee. — sa 


¢ 24-hour burn-in protection. 











¢ One-year limited warranty on Thank you for your order! 
parts and labor. 

¢ Toll-free technical support for Micro Electronics 
the life of the computer. a division of MEI/Micro Center, Inc. 





Call 1-800-254-7809 





to order today! 


Monday-Friday, 8am-9pm EST ¢ Saturday, 9am-4pm 
1160 Steelwood Rd., Columbus, OH 43212 © FAX: 1-800-448-0308 


o Center, Inc. All other trademarks and registered trademarks are property of their respective corporations 
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Benchmark Tests: Golor Portables 


The 33 portable systems in this roundup employ 11 dif- 
ferent 486-level CPUs and various types of color displays. 
The top performers rely on well-integrated, speedy com- 
ponents as well as good power-management features and 
solid local-bus designs to get the job done. 


What the Numbers Mean 


PROCESSOR 

The 11 processors represented fell into 
neat categories. The slowest were the 
Cynx Cx486SLC33 chips; units 
equipped with these chips averaged 9.8 
on our processor tests. At the high end 
were the six 486DX2/66-based note- 
books, which averaged 26.8 on our 
processor tests—about 25 percent below 
the score of an average desktop unit with 
the same CPU. 

The three notebooks from Texas 
Instruments broke away from the order- 
ly hierarchy. The TI TravelMate 4000E 
WinDX2/50 Active Color, with its score 
of 34.3, surpassed the fastest 486D X2/66- 
based notebook—the Poly 486-66NC— 
by 22 percent; TI’s 486DX2/40-based 
system achieved an excellent score of 
27.3, and its 486SX/25-based system led 
its processor group. 

The three TI notebooks achieved 
their processor scores without the aid of 
external processor cache. They per- 
formed exceptionally with 16-bit and 32- 
bit memory read and write operations— 
especially when exercising extended 
memory. This fine performance results 
from the use of 16-nanosecond dynamic 
RAM chips and a customized core logic 
that takes full advantage of a 486 proces- 
sor’s burst mode. Instead of relying on 
static RAM as a cache to usher CPU 
instructions, this core logic allocates 
DRAM on the fly to act as its own cache 
where needed. 


VIDEO 

Only five video-chip manufacturers were 
represented. Even so, on our DOS video 
tests, chip make and model did not mat- 
ter as much as the machine carrying the 
chip. The slowest unit on our DOS-based 
video tests, the TI TravelMate 4000 
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WinDX2/40 Color, had a Cirrus Logic 
CL-GD 6420 chip and posted a score of 
966. But several other notebooks with 
the same chip scored much higher, 
including the two other TI units. The dif- 
ference in these cases. was in local-bus 
implementation. The TI 4000 Win- 
DX2/40 has a proprietary local bus, but 
TI’s 4000E models use an enhanced ver- 
sion of this local bus. 

The FutureTech FutureMate 433nV’s 
score of 2,912 was the fastest here. It car- 
ries a Cirrus Logic CL-GD 6225 chip in a 
VL-Bus implementation. Broadax 
Systems’ BSI NP846T Active Color 
Notebook and the Wedge ShowBook IV 
AC—placing second and fourth, respec- 
tively—each had the same chip mated 
with a VL-Bus design. Placing third was 
the Austin 425-130, with a Western 
Digital WD90C24 chip in a proprietary 
local-bus design. Both of these chips 
turned up in slower notebooks, with and 
without local buses. 


GRAPHICS WINMARK 

Graphics WinMark scores showed a 
great deal of variance, with local-bus 
implementations providing a definitive 
advantage. For instance, none of the 
units with Graphics WinMark scores of 2 
million pixels per second or less had 
local-bus video. Meanwhile, four of the 
five top-scoring notebooks on our 
Graphics WinMark tests sported local- 
bus designs, either VL-Bus or propri- 
etary schemes. 

The top-scoring two notebooks—the 
Wedge ShowBook, with a score of 4.6 
million pixels per second, and Broadax’s 
BSI NP846T, with a score of 4.1 million 
pixels per second—contained the same 


Cirrus Logic CL-GD 6225 chip with VL- 


Bus designs. The Poly 486-66NC, which 


tied for third place, had no local bus, but 
it was the only 486D X2/66-based system 
in this roundup with a Chips & 
Technologies CT65530 chip. 

The NEC UltraLite Versa 33C came 
equipped with the same C & T video 
chip set. It tied for fifth place, with a 
Graphics WinMark score of 3.3 million 
pixels per second. 


DISK, DOSMARK, AND DISK WINMARK 

The most common hard disks were 
those from Conner Peripherals, 
Seagate Technology, and Toshiba 
America Information Systems. Most 
individual hard disks had speeds no 
faster than 19 milliseconds, and several 
of the Seagate models were as slow as 
25 ms. The rule of thumb is: The more 
capable the processor, the higher the 
disk score. 

Taking top disk honors, with a score 
of 892, was the BSI NP846T Active 
Color Notebook, a 486DX2/66-based 
unit with a 250MB, 15-ms Maxtor 
25251AT. The only Maxtor disk here, it 
was the fastest-rated in the lineup. 
Taking second place, with a score of 767, 
was the HyperBook 3300DX2/50. It 
came equipped with one of the five 
Toshiba MK2224FC disks represented 
here, a 213MB model with a 19-ms 
access time. The only Quantum drive 
here—a 127MB Go drive rated at 17 
ms—helped the Poly 486-66NC (another 
486D X2/66-based unit) garner a third- 
place disk score of 758. 

DOSmark results correlated even 
more closely with processor perfor- 
mance. While eight of the top ten note- 
books on our DOS disk tests also made 
the top-ten DOSmark chart, all of the 
top ten notebooks on our processor tests 
found their way onto the top-ten 
DOSmark chart. Eight notebooks made 
the top ten in both DOS disk and Disk 
WinMark performance. 


WINSTONE 94 

Measuring all aspects of Windows 
performance is the application-inten- 
sive test suite Winstone 94, Version 1.0. 
Those notebooks that were strong per- 
formers throughout our entire testing 
procedure turned up in the Winstone 








top ten. Seven of the top ten notebooks 
on our Graphics WinMark tests and 
seven of the top ten notebooks on our 
Disk WinMark tests found their way 
onto our top-ten Winstone list. While 
these two groups of seven were not 
identical, there were many common 
members. More than any other single 
indicator of performance, system mem- 
ory affects a unit’s Winstone score. A 
system memory level of 8MB or more 
was the common denominator among 
the top-scoring notebooks on our 
Winstone test. 

Those notebooks with 8MB or more 
of RAM posted an average Winstone 
score of 26.5. By contrast, notebooks 
with 4MB of RAM posted an average 
Winstone score of 9.5. 

Part of the reason for the marked dif- 
ference is that the applications that make 
up the Winstone test suite require a min- 
imum of 3MB of available RAM, and at 
least one—Borland’s Paradox for 
Windows—recommends 6MB for effec- 
tive operation. We observed time and 
again that the more system memory 
there was, the better the score. The only 
notebook with 8MB or more of RAM 
that didn’t achieve a score above 20 was 
the HyperBook 3220SLC/33, but this 
unit was hampered by its Cyrix 
Cx486SLC/33 CPU. 


BATTERY 

Our testing showed that notebooks 
powered by nickel hydride batteries 
last longer than nickel cadmium cells. 
The 18 units with nickel hydride batter- 
ies lasted nearly 3.5 hours each during 
our continuous-use ZDigit battery test. 
Those with nickel cadmfum batteries 
averaged just over 2 hours. All but one 
unit in the top ten had nickel hydride 
batteries. 

The unit that demonstrated the best 
power management was the ZDS Z- 
Note 425Lnp+, which ran an impressive 
5 hours. And this was with its processor 
set to full throttle. As with all notebooks, 
results improve when power manage- 
ment is set to maximum battery life, but 
just how much is hard to say. Take, for 
example, the nearly identical AST 
PowerExec 4/33SL ColorPlus and 


DECpc 425SLC. When set for maximum 
performance, these systems lasted for 
about 3 hours; on maximum battery 
time, they can reach 6 hours. 

All systems here were equipped with 
color screens, so their battery scores 
were not as high as the scores garnered 
by the monochrome notebooks we’ve 
tested in the past. Notebooks with 
active-matrix designs, the greediest of 
color screens, also slightly underper- 
formed their equivalent passive-matrix 
cousins. For example, the ZDS Z-Note 
425Lnc+, Zenith Data Systems’ active- 
matrix equivalent to the passive-matrix 
ZDS Z-Note 425Lnp+, ran 3 hours 39 
minutes—1 hour 23 minutes less than the 
425Lnp+. The same pattern emerged 
within the Logisys line: The Logisys Log- 
486DUA has a passive-matrix screen 
and posted a battery score of 2 hours 48 
minutes. Its line mate, the active-matrix 
Logisys Log-486TFT, turned in a score 
of 2 hours 1 minute. 


How We Tested 


In preparing this issue, we used PC Bench 8.0 to 
predict processor, video subsystem, and disk perfor- 
mance using DOS applications. The DOSmark is a 
summary of those three results and estimates system 
performance under DOS. 

We also used WinBench 4.0 to obtain Graphics 
and Disk WinMark scores, and we used Winstone 94, 
Version 1.0, to determine system performance under 
Microsoft Windows 3.1. 

The processor and memory score gauges the 
speed of a PC’s processor subsystem. This test , 
measures CPU, RAM, and RAM cache performance. 
The score is based on a large instruction mix and 
either the floating-point coprocessor test or the | 
floating-point emulation test, depending on whether a 
PC uses a coprocessor. 

The video score is a weighted harmonic mean of 
tests that measure 8- and 16-bit VGA write operations 


involving both text and graphics. 


The disk score gauges the performance of a PC’s 
hard disk, disk controller, and any hardware or soft- 
ware disk caches. This test works with more than 100 
files in six directories totaling over 30MB. The test 
includes file reads, file writes, file creation, and file : 
deletion. , 

The DOSmark score is a composite rating derived 
from the processor, video, and disk test results. It 
indicates a PC’s ability to run DOS applications quickly 
and efficiently. 


CONTINUES 


The Graphics WinMark score is a measure of 
PC graphics performance under Microsoft Windows 
3.1. We run 66 different tests to evaluate the sys- 
tems’ handling of the Windows GDI (Graphics Device 
Interface). The scores are reported in millions of 
pixels per second. 

The Disk WinMark score reflects disk subsystem 
performance under Windows. The tests use different 
files and file operations in a blend based on extensive 
profiling of applications’ disk usage. 

Winstone 94 measures the time a PC takes to 
execute a set of application scripts thatoperate in 12 
separate Windows 3.1 applications. Winstone scores 
have been normalized relative to a 386DX/25 
Compaq with 4MB of RAM, which has a Winstone 
score of 10. 

Battery testing using ZDigit, Version 2.0, is based 
on data accumulated over years of testing laptop and 
notebook battery lives and accurately reflects how long 
a notebook will operate between charges. To test 
these notebooks, we first condition their batteries with 
three consecutive-use cycles. 

Then we set each unit's power-management 
feature for optimum performance. Hard disk timeout is 
set for 1 minute, displays are set for 2 minutes, and 
standby mode is set for 3 minutes (or the closest 
available setting, in each case). Units’ suspend fea- 
tures are disabled. The ZDigit program is set with the 
following parameters: Active time equals 2 minutes, 
idle time equals 2 minutes, and sleep time equals 8 
minutes. 

Each notebook is then tested in one of three ways. 
lf a notebook has a keyboard port and is able to accept 
certain keystroke commands, we administer our 
Undigit test. : 

The second procedure is our Boinker test, which 
involves a mechanical finger that physically hits keys at 
the same intervals that we use in our Undigit test. 
Some of the notebooks in this roundup have keyboard 
ports that cannot interpret Undigit's special key- 
strokes, and those have to be tested manually using 
the Mandigit protocol. 

Two nearly identical notebooks—the AST 
PowerExec 4/33SL ColorPlus and the DECpc 
425SLC—have highly intelligent power-management 
schemes that elude both the Undigit and Boinker 
tests; we tested these units using our Mandigit 
procedure. 

The ZDigit protocol allows each notebook to go 
into its preset sleep mode after a period of inactivity. 
Then it brings up a Windows application and lets it run 
for a specified time by injecting the appropriate 
keystrokes. The state of the screen is constantly 
monitored, as is the parallel port. The cycle is repeated 


~ until the battery is depleted. 
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Our new CT2 Phox" controller 
core technology in the newest CT2 digital 

cordless phone systems — is the latest — 
expression of the DSP technology that aie us a leading 
supplier of telecommunications ICs in the world today. 







APPLICATION 
SPECIFIC DSPs 








NON-VOLATILE 
MEMORIES 


= a 
ft cobination 0 ic and od that 


FLASH MEMORY 
PCMCIA CARDS 


Where is everyone going these days? _ tise in process, packaging and design 


They’ re going mobile. And your next technologies — optimized for mobile 
computing or communications device computing and communications appli- 
can go with them when you design-in cations. So your next design can have 
AMD?* technology. more features, more speed, a smaller 


Take advantage of AMD’s vast exper- —_ and lighter form factor, and longer bat- 


901 Thompson Place, P.O. Box 3453, Sunnyvale, CA 94088. © 1993 Advanced Micro Devices, Inc. Am486, PCnet, and PhoX are trademarks, Am386, the AMD logo and AMD are registered trademarks, and FusionPC is a service mark of 
Advanced Micro Devices. All other company or product names are trademarks or registered trademarks of their respective holders. 
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/\ AMD wil soon provi de extensive wireless 
WIRELESS : a oe 
























TECHNOLOGY | | AN cat . ee 
PX access to hardwired netwc : 

_ wireless peer-to-peer connectivity — the resul t of our strategic 

“partnership with Xircom. ST ee 




















Our low-voltage x86 CPUs, including our 
rear Am486 “and Am386° microprocessors, help 

ii provide sheer computing horsepower and the 
v ongest battery life available for notebooks, — 
subnotebooks, palmtops, and pen-based systems. What's more, 


they're certified 100% Microsoft Windows’ compatible: Plus 
you get the support of over 40 FusionPC™ Alliance Partners 
to help bring your designs to market faster. — 























ery life than ever before. Ideal for today’s 800-999-9393 
emanding mobile professiona 

See for yourself why AMD is the way to 
o in mobile computing and communica- 
ions. For a free brochure on all our mobi 


€ e ® 
roducts, contact AMD today. Advanced Micro Devices 
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Scorem> 0 5 i 15 2 25. SO Score 0 500 1,000 1,500 2000 2500 
AcerNote 730C (SX/25) 12.0 AcerNote 730C (SX/25) 1,695 
AcerNote 750€ (SL/25) 16.4 AcerNote 750€ (SL/25) 1,921 
Aspen Aura (DX/33) 21.2 Aspen Aura (DX/33) 1,620 
AST Bravo NB 4/25s ColorPlus (SX/25) 13.1 AST Bravo NB 4/25s ColorPlus (SX/25) 2,393 
AST PowerExec 4/33SL ColorPlus (SL/33} 21.4 AST PowerExec 4/33SL ColorPlus (SL/33) 2,240 
Austin 425-130 (SX/25) 15.2 Austin 425-130 (SX/25) 2,766 
BS! NP846T Active Color Notebook (DX2/66) 27.9 BSI NP846T Active Color Notebook (DX2/66) 2,895 
CAF AquaLITE 486DX/33C (DX/33) 23.3 CAF AquaLITE 486DX/33C (DX/33}) 1,933 
CAF AqualITE 486DX/33T (DX/33) 23.3 CAF Aqual ITE 486DX/33T (DX/33) 1,929 
Commax Smartbook (DX2/66) 23.8 Commax Smartbook (DX2/66) 1,554 
Compaq Contura 4/25C (DX/25) 16.6 Compag Contura 4/25C (DX/25} 1,396 
Compag LTE Lite 4/33C (DX/33) 21.7 Compag LTE Lite 4/33C (DX/33) 1,245 
Compudyne 4DX2/66 Color Slimnote (DX2/66) 26.7 Compudyne 4DX2/66 Color Slimnote (DX2/66) 1,439 
DECpc 425SLC (SL/25) 14.3 DECpc 425SLC (SL/25) 1,968 
FutureTech FutureMate 433nV (DX/33) 20.8 FutureTech FutureMate 433nV (DX/33) 2,912 
HyperBook 3220SLC/33 (SLC/33) 9.4 HyperBook 3220SLC/33 (SLC/33) 1,904 
HyperBaok 33000X2/50 (DX2/50) 25.8 HyperBook 3300DX2/50 (DX2/50) 1,709 
IBM ThinkPad 350€ (SL/25) 16.3 IBM ThinkPad 350C (SL/25) 2,054 
(BM ThinkPad 750C€ (SL/33) 20.4 IBM ThinkPad 750C (SL/33) 1,761 
Logisys Log-486DUA (SLC/33) 9.3 Logisys Log-486DUA (SLC/33) 1,627 
Logisys Log-486TFT (SLC/33) 10.7 Logisys Log-486TFT (SLC/33) 1,233 
NEC UltraLite Versa 33C (SL/33) 21.4 NEC UltraLite Versa 33C (SL/33) 2,248 
Panasonic CF-580C (SL/25) 16.6 Panasonic CF-580C (SL/25) 2,602 
Poly 486-66NC (DX2/66) 28.2 Poly 486-66NC (DX2/66) 1,650 
Tl TravelMate 4000 WinDX2/40 Color {(DX2/40) 27.3 Tl TravelMate 4000 WinDX2/40 Color (DX2/40) 967 
Tl TravelMate 4000E WinDX2/50 Color (DX2/50) 34.3 Tl TravelMate 4000E WinDX2/50 Color (DX2/50) 2,152 
T| TravelMate 4000E WinSX/25 Color (SX/25) 18.7 TI TravelMate 4000E WinSX/25 Color (SX/25) 2,105 
Toshiba Satellite T1900C (SXA/20) 13.5 Toshiba Satellite T1900C (SXA/20) 1,377 
Toshiba T4600€ (SL/33) 21.2 Toshiba T4600C (SL/33) 1,554 
Wedge ShowBook IV AC (DX2/66) 27.5 Wedge ShowBook IV AC (DX2/66) 2,686 
ZDS Z-Note 425Lnc+ (SL/25) 16.4 ZDS Z-Note 425Lnc+ (SL/25) 1,979 
ZDS Z-Note 425Lnp+ (SL/25) 16.4 ZDS Z-Note 425Lnp+ (SL/25) 2,023 
ZEOS ColorNote 486 (SX/33} 17.4 ZEOS ColorNote 486 (SX/33) 1,915 
WORST BEST 
DOSMARK 
Score 0 300 600 Score > 0 100 200 300 400 
AcerNote 730C (SX/25) 423 AcerNote 730€ (SX/25) 
AcerNote 750C (SL/25) 547 AcerNote 750C (SL/25) 
Aspen Aura (DX/33) 717 Aspen Aura (DX/33) 
AST Bravo NB 4/25s ColorPlus (SX/25) 457 AST Bravo NB 4/25s ColorPlus (SX/25) 
AST PowerExec 4/33SL CalarPlus (SL/33} 593 AST PowerExec 4/33SL ColorPlus (SL/33) 
Austin 425-130 (SX/25) 482 Austin 425-130 (SX/25) 
BSI NP846T Active Color Notebook (DX2/66} 392 BSI NP846T Active Color Notebook (DX2/66) 
CAF AquaLITE 486DX/33C (DX/33) 607 CAF AquaLITE 486DX/33C (DX/33) 
CAF AquallTE 486DX/33T (DX/33) 616 CAF AquaLITE 486DX/33T (DX/33) 
Commax Smartbook (DX2/66) 578 Commax Smartbook (DX2/66) 
Compaq Contura 4/25C (DX/25) 554 Compaq Contura 4/25C (DX/25) 
Compag LTE Lite 4/33C (DX/33) 545 Compag LTE Lite 4/33C (DX/33) 
Compudyne 4DX2/66 Color Slimnote (DX2/66) 647 Compudyne 4DX2/66 Color Slimnote (DX2/66) 
DECpe 425SLC (SL/25) 545 DECpe 425SLC (SL/25) 
FutureTech FutureMate 433nV (DX/33) 613 FutureTech FutureMate 433nV (DX/33) 
HyperBook 3220SLC/33 (SLC/33) 427 HyperBook 3220SLC/33 (SLC/33) 
HyperBook 3300DX2/50 (DX2/50) 767 HyperBook 3300DX2/50 (DX2/50) 
IBM ThinkPad 350€ (SL/25) 538 IBM ThinkPad 350C (SL/25) 
IBM ThinkPad 750C (SL/33) 561 IBM ThinkPad 750C (SL/33) 
Logisys Log-486DUA (SLC/33) 437 Logisys Log-486DUA (SLC/33) 
Logisys Log-486TFT (SLC/33) 465 Logisys Log-486TFT (SLC/33) 
NEC UltraLite Versa 33C (SL/33) 571 NEC UltraLite Versa 33C (SL/33) 
Panasonic CF-580€ (SL/25) 536 Panasonic CF-580C (SL/25) 
Poly 486-66NC (DX2/66) 758 Poly 486-66NC (DX2/66) 
Tl TravelMate 4000 WinDX2/40 Color (DX2/40) 622 TI TravelMate 4000 WinDX2/40 Color (DX2/40) 
Tl TravelMate 4000E WinDX2/50 Color (DX2/50) 687 TI TravelMate 4000E WinDX2/50 Color (DX2/50) 
TI TravelMate 4000E WinSX/25 Color (SX/25) 518 TI TravelMate 4000E WinSX/25 Color (SX/25) 
Toshiba Satellite T1900C (SXA/20) 485 Toshiba Satellite T1900C (SXA/20) 
Toshiba T4600C (SL/33) 503 Toshiba T4600C (SL/33) 
Wedge ShowBook IV AC (DX2/66) 524 Wedge ShowBook IV AC (DX2/66) 
ZDS Z-Note 425Lnc+ (SL/25) 160 ZDS Z-Note 425Lne+ (SL/25) 
ZDS Z-Note 425Lnp+ (SL/25) 160 ZDS Z-Note 425Lnp+ (SL/25) 
ZEOS ColorNote 486 (SX/33} 550 ZEOS ColorNote 486 (SX/33) 
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ENDS 


GRAPHICS WINMARK Rene cage 


500 600 





Millions of pixels per second th a 
AcerNote 730C (SX/25) 1 
AcerNote 750C (SL/25) 

Aspen Aura (DX/33) 

AST Bravo NB 4/25s ColorPlus (SX/25) 
AST PowerExec 4/33SL ColorPlus (SL/33) 
Austin 425-130 (SX/25) : 
BSI NP846T Active Color Notebook (DX2/66) 
CAF AquaLITE 486DX/33C (DX/33) 

CAF AquaLITE 486DX/33T (DX/33) 

Commax Smartbook (DX2/66) 

Compaq Contura 4/25C (DX/25) 

Compag LTE Lite 4/33C (DX/33) 

Compudyne 4DX2/66 Color Slimnote (DX2/66) 
DECpe 425SLC (SL/25) 

FutureTech FutureMate 433nV (DX/33) 
HyperBook 3220SLC/33 (SLC/33) 

HyperBook 3300DX2/50 (DX2/50) 

IBM ThinkPad 350C (SL/25) 

IBM ThinkPad 750C (SL/33) 

Logisys Log-486DUA (SLC/33) 

Logisys Log-486TFT (SLC/33) 

NEC UltraLite Versa 33C (SL/33) 

Panasonic CF-580C (SL/25) 

Poly 486-66NC (DX2/66) 

Tl TravelMate 4000 WinDX2/40 Color (DX2/40) 
TI TravelMate 4000E WinDX2/50 Color (DX2/50) 
TI TravelMate 4000E WinSX/25 Color (SX/25) 
Toshiba Satellite T1900C (SXA/20) 

Toshiba T4600C (SL/33) 

Wedge ShowBook IV AC (DX2/66) 

ZDS Z-Note 425Lnc+ (SL/25) 

ZDS Z-Note 425Lnp+ (SL/25) 

ZEOS ColorNote 486 (SX/33) 





Score > 0 5 


AcerNote 730C (SX/25) a 
AcerNote 750C (SL/25) 10.9 
Aspen Aura (DX/33) 2a 


AST Bravo NB 4/25s ColorPlus (SX/25) 

AST PowerExec 4/33SL ColorPlus (SL/33) 

Austin 425-130 (SX/25) 

BS! NP846T Active Color Notebook (DX2/66) 

CAF AquaLITE 486DX/33C (DX/33) 

CAF Aqual ITE 486DX/33T (DX/33) 

Commax Smartbook (DX2/66) 
Compaq Contura 4/25C (DX/25) 

Compag LTE Lite 4/33C (DX/33) 

Compudyne 4DX2/66 Color Slimnote (DX2/66) 
DECpc 425SLC (SL/25) 

FutureTech FutureMate 433nV (DX/33) 
HyperBook 3220SLC/33 (SLC/33) 

HyperBook 3300DX2/50 (DX2/50) 

IBM ThinkPad 350€ (SL/25) 

IBM ThinkPad 750C (SL/33) 

Logisys Log-486DUA (SLC/33) 

Logisys Log-486TFT (SLC/33) 

NEC UltraLite Versa 33C (SL/33) 

Panasonic CF-580C (SL/25). 

Poly 486-66NC (DX2/66) 

TI TravelMate 4000 WinDX2/40 Color (DX2/40) 
TI TravelMate 4000E WinDX2/50 Color (DX2/50) 
Tl TravelMate 4000£ WinSX/25 Color (SX/25) 
Toshiba Satellite T1900C (SXA/20) 

Toshiba T4600€ (SL/33) 

Wedge ShowBook IV AC (DX2/66) 

ZDS Z-Note 425Lnc+ (SL/25) 

ZDS Z-Note 425Lnp+ (SL/25) 

ZEOS ColorNote 486 (SX/33) od 4 

WORST Be 





Logisys Log-486TFT (SLC/33) 


TI TravelMate 4000 WinDX2/40 Color (DX2/40). 
‘TI TravelMate. 4000E WinSX/25 Color (SX/25) 


Toshiba T4600C (SL/33) 





ZEOS ColorNote 486 (SX/33) 





200 «300 «400 




























Sd C. 
AcerNote 7300 (SX/25) 
AcerNote ba eel : 







AST Brave NB 4/25s ColorPlus (sx/25) 

AST PowerExec 4/33SL ColorPlus (SL/33) 
Austin 425-130 (SX/25) 

BSI NP846T Active Color Notebook (DX2/66) 


CAF AquaLITE 486DX/33C (DX/33) rs 511 
CAF AquaLITE 486DX/33T (DX/33) 536 
Commax Smartbook (DX2/66) 431 
Compaq Contura 4/25C (DX/25) _ 400 
Compaq LTE Lite 4/33C (DX/33) 455 
-Compudyne 4DX2/66 Color Slimnote (DX2/66) 466 
DeGec AzeSLC(SL/25) 379 
FutureTech FutureMate 433nV (DX/33) 450 
HyperBook 3220SLC/33 (SLC/33) 300 
HyperBook 3300DX2/50 (DX2/50) 583 
IBM ThinkPad 350C (SL/25) 374 
IBM ThinkPad 750C (SL/33) 427 


Logisys Log-486DUA Se 


NEC UltraLite Versa 33C S1/a3)_ 
Panasonic CF-580C (SL/25) 
Poly 486-66NC (DX2/66) 


Tl TravelMate 4000E WinDX2/50 Color (DX2/50) 
Toshiba Satellite T1900C nailed 


Wedge ShowBook IV AC (0x2/65) 
ZDS Z-Note 425Lnc+(SL/25) 
ZDS Z-Note 425Lnp+ (SL/25) 


02:49 
03:14 
01:51 
02:02 
03:00 
03:14 
02:27 
02:11 
01:59 
01:15 
03:01 
03:02 
02:03 
02:47 


02:27 
02:27 


AcerNote 730C (SX/25) 
AcerNote 750C cae 
Aspen Aura (DX/33) i. 
AST Bravo NB 4/25s ColorPlus s (SX/25] 

AST PowerExec 4/33SL ColorPlus (SL/33) 
Austin 425-130 (SX/25) 
BSI NP846T Active Color Notebook (DX2/66) 
CAF Aqual TE 486DX/33C (DX/33) 
CAF AqualITE 486DX/33T (DX/33) 
Commax Smartbook (DX2/66) 
Compaq Contura 4/25C (DX/25) 
Compaq LTE Lite 4/33C (DX/33) 
Compudyne 4DX2/66 Color Slimnote (DX2/66) _ 
DECpc 425SLC(SL/25) 
FutureTech FutureMate 433nV (DX/33) 
HyperBook 3220SLC/33 (SLC/33) 


‘HyperBook 3300DX2/50 (DX2/50) 0:51 
IBM ThinkPad 350€ (SL/25) 02:02 
IBM ThinkPad 750C (SL/33) 03:38 
Logisys Log-486DUA (sL/33)_ 02:48 
-Logisys Log-486TFT (SLC/33) 02:01 
_ NEC UltraLite Versa 33C (SL/33) 03:52 
Panasonic CF-580C (SL/25) 02:18 
Poly 486-86NC (DX2/66) 01:02 
TI TravelMate 4000 WinDX2/40 Color (DX2/40) 02:51 
TI TravelMate 4000E WinDX2/50 Color (DX2/50) 02:38 
TI TravelMate 4000E WinSX/25 Color (SX/25) 03:40 
Toshiba Satellite 11900C (SXA/20) 03:25 
Toshiba 46000 (S33); 03:26 
Wedge ShowBook IV AC es 03:01 
-ZDS Z-Note 425Lnc+ (SL/25) 03:39 
ZDS Z-Note 425Lnp+ (SL/25) 05:02 
01:39 


-ZEOS ColorNote 486 (SX/33) 
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EES LIDLTETE TEET LEN OE, 
Acer America Corp. 


AcerNote 7306 
AcerNote 7506 


The AcerNote 730C and AcerNote 750C 
share the same sturdy construction, logi- 
cal design, and good battery life. Their 
performance, however, was midrange. 

The $2,449 730C is based on an Intel 
486SX/25 chip and uses an excellent dual- 
scan passive TFT Sharp screen. The $4,149 
unit is based on an Intel 486SL/25 processor 
and has an active-matrix Toshiba display. 

Each unit has a built-in trackball in front 
of the keyboard 
and a wrist rest 
that makes it com- 
fortable to use. 
Though it is easy 
to upgrade RAM 
and the hard disk, 
there is no proces- 
sor upgrade path; 
what you buy is 
what you get. 
Each case has two special buttons: One 
gives you immediate access to the BIOS 
setup, and the other can be configured to 
put the unit into standby or suspend mode. 

Both units use nickel hydride batteries, 
but there is a lot of variation in battery 
size and life. The SX/25-powered 730C 
has a_ travel 
weight of 7.9 
pounds and man- 
aged a battery life 
of 2 hours 49 min- 
utes. It came to us 
with a 120MB 
hard disk and 
4MB of RAM 
(which is expand- 
able to 12MB) 
and turned in average scores on most of 
our tests. It posted a disappointing 
Winstone score of 7.7, however. 

By contrast, the 750C uses the power- 
conscious SL/25 processor and a battery 
that weighs 20 percent more than the 
730C’s battery. It managed a good 3 hour 
14 minute battery time. The downside is 
the unit’s 8.6-pound travel weight. 

While the 730C posted midrange per- 
formance scores, the 750C bested them by 





SUITABILITY 
TO TASK 
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PORTABLE TECHNOLOGY 
Color Portables 


FACT FILes 


AcerNote 730C 

Estimated price: $2,449. 

Tested configuration: 119I\MB Seagate ST9145A IDE 
hard disk with 64K buffer, 1.44MB floppy disk drive, 
4MB RAM, built-in trackball, 2,400-/9,600-bps data/fax 
modem, DOS 6.0, Microsoft Windows 3.1, Microsoft 
Works for Windows, Phoenix MicroFax. 

Options: 2B RAM upgrade, $179; 4MB RAM upgrade, 
$289; 8MB RAM upgrade, $799; nickel cadmium battery, 
$99; nickel hydride battery, $169; numeric keypad, $69; 
extra AC adapter, $129; 12-volt battery adapter, $80. 


AcerNote 750C 
Estimated price: $4,149. 
Tested configuration: 209MB Seagate ST9235A IDE 
hard disk with 64K buffer, 1.44MB floppy disk drive, 
4MB RAM, built-in trackball, 2,400-/9,600-bps data/fax 
modem, DOS 6.0, Microsoft Windows 3.1, Microsoft 
Works for Windows, Phoenix MicroFax. 
Options: Same as for 730C, except: 16MB RAM 
upgrade, $1,739; nickel cadmium battery, $119; nickel 
hydride battery, $199; PCMCIA data/fax modem, $299; 
PCMCIA twisted-pair LAN card, $399; PCMCIA coaxial 
LAN card, $399. 
In short: Although solidly built and chock-full of fea- 
tures, both AcerNote systems lack strong performance. 


Acer America Corp., 2641 Orchard Pkwy., 
San Jose, CA 95134; 800-733-2237, 
408-432-6200; fax, 408-922-2954 


@Syaat) ON READER SERVICE CARD 





about 25 percent on all measures. The 
750C’s active-matrix display produces a 
nice image, but the brightness control 
allows for only marginal adjustments. ‘The 
750C supports two Type-II PCMCIA 
devices or one Type-III device. It can han- 
dle up to 20MB of RAM and has a 128K 
flash BIOS system that allows field 
upgrades to the system BIOS. The 730C 
can go no higher than 12MB of RAM, has 
no provisions for PCMCIA, and can’t 
support flash BIOS upgrades. It does 


have an internal modem slot, though. 
Should problems arise, Acer promis- 
es areplacement system within 24 hours 
for the first year. Although both systems 
lack strong performance, the extra fea- 
tures and sharp display of the 750C make 
it a more reasonable choice than the 
730C.—Stephen W. Plain 





Aspen Computer Inc. 


Aspen Aura 


Polywell Computers Inc. 


Poly 486-G6NG 


The Aspen Aura from Aspen Computer 
and the Poly 486-66NC from Polywell 
Computers are nearly identical units that 
come from the same manufacturer, Dual 
Enterprise Corp. Their configurations and 
prices differ, but each is offered at a rea- 
sonable cost; the 486DX/2-based Aura 


FACT PILE 


Aspen Aura 
Aspen Computer Inc., 5813 Main St., #10, 
Buffalo, NY 14221; 800-472-3273, 
716-626-0315; fax, 716-626-1541 


List price: $2,695. 

Tested configuration: 213MB Toshiba MK2224FC IDE 
hard disk with 128K buffer, 1.44MB floppy disk drive, 
8MB RAM, built-in trackball, DOS 6.0. 

Options: Toshiba 340MB hard disk upgrade, $200; 
16MB RAM upgrade, $600; 20MB RAM upgrade, 
$1,100; 486DX2/66 processor upgrade, $300; docking 
station, $395; extra nickel hydride battery, $130; 2,400- 
/9,600-bps data/fax modem, $125; Ethernet LAN mod- 
ule, $125; SCS! module, $80; Sharp active-matrix color 
display upgrade, $800; PCMCIA slot module, $125: 
scanner interface module, $75; second serial port, $40. 
In short: Midrange performance and poor battery life 
are balanced by good travel weight. 


Sw) ON READER SERVICE CARD 
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Diamond Viper VLB | | sy SoundBlasterh 


MICRON 466VL 


$7699 IE. 


elgelelallateleer-l(-laeliolg 


speaker system with subwoofer 


) MAGNUM MPC Optional Altec Lansing ACS 300 
a y 


MICRON 





PENTIUM™ TECHNOLOGY READY DIAMOND VIPER ACCELERATOR 


Standard on every Micron system is ~ | Powered by the Weitek P9000, 

a Zero Insertion Force (ZIF) socket 1 the Viper VLB is up to 300% 

that makes upgrading to Intel's faster than the ATI Ultra Pro VLB. 
Pentium™ based OverDrive™ With 2MB of VRAM, you'll get 256 
processors a snap! Heat's not a colors at 1280 x 1024 @ 74Hz 
problem — Micron systems comply and 16.7 million colors at 800 x 
with Intel's stringent thermal dissi- 600. Turbo Windows and 








Worlds Fastest Accelerator 





Diamond ATE 
Viper 


pation guidelines. REE ae mum) AUTOCAD drivers included. 





With 256K of ultra-fast Micron With 2 VESA local bus slots and an 
15ns SRAM cache, your system's integrated 32-bit local bus IDE inter- 
memory architecture will fully face, you can have up to 3 local bus 
exploit future OverDrive proces- devices including bus mastering 
sors. Plus, the upgradeable Flash cards. The integrated local bus IDE 
BIOS lets you update your interface features Block Mode 
firmware from a floppy drive or Transfer (BMT), which provides a 
modem. 20-30% performance increase. 


256K I15NS CACHE & FLASH BIOS VESA LOCAL BUS W/BLOCK MODE 





GROLIER'S MULTIMEDIA ENCYCLOPEDIA 
September 1993 | 
pore atte U.S. MULTIMEDIA ATLAS 

Wor.D MULTIMEDIA ATLAS 
CHESSMASTER 3000 MULTIMEDIA 
MAVIS BEACON TEACHES TYPING 


(map 
| 


WorbDPERFECT FOR WINDOWS 
uary 26, 1993 WORDPERFECT PRESENTATIONS 
“ona PARADOX FOR WINDOWS 4 BB cortand 


QUATTRO PRO FOR WINDOWS RA : Paratlox 


Wiradiea’s sprcadtdieet porace made ais 


Relational) databuse peaace rage Casy 


ValueLine Systems 


280ms CD-ROM DRIVE STANDARD WINDOWS NT™ READY-TO-RUN 


The competition makes you pay Microsoft's long-awaited Windows 
extra for what Micron includes gat ' NT™ operating system is now avail- 
as standard equipment on all oo a oe able from Micron. The WinStation 
systems. The MPC compliant . CD is available with Windows NT™ 
280ms CD-ROM drive sup- ree ae ‘ on CD-ROM and allows you to run 
ports multisession Kodak 3 all existing DOS and Windows appli- 


photo CDs and plays all A cations while preparing you for 
Standard audio CDs. tomorrow's 32-bit applications. 


IEANS MORE MEMORY 


Several Micron systems are avail- ge Oe ong. Over the past 15 years Micron has 
able in configurations which are be Ns wi me eee gained worldwide recognition as a 
fully compliant with the EPA's yor wee |cading memory manufacturer. 
Energy Star guidelines. These eee wee (Vicron gives you the power you'll 
systems offer you the same ee ee ee ecd for tomorrow's memory inten- 
Micron performance and value Pat 2 em ot Poa sive applications today. We also have 
while saving you money through a ee eee =the 16MB, 32MB and 64MB upgrades 
reduced power consumption. Pa com §yOUu'll need—at factory direct prices! 








A25VL VALUELINE CD 


Intel 486SX 25MHz processor 
Pentium™ Technology Ready (ZIF) 
4MB RAM, 120MB IDE HD 

UT elelesle(srclel(cmers (eins 0 Ce maele) .@) 

6 slots: 2 VESA, 6 ISA 

@ 280ms CD-ROM drive, 3.5" floppy 
Graphics accelerator (1MB) 

14" MAG LX1450, 1024NI, .28mm 
Desktop "Tool Free" chassis 
Microsoft’ Mouse, 101-key keyboard 
MS-DOS 6 & Windows™ 3.1 on CD 


$1,299 LEASE - $47/MO. 
466VL WINSTATION CD 


Intel 486DX2 66MHz processor 
Pentium Technology Ready (ZIF) 
@ 16MB RAM, 340MB 14ms HD (VLB) 
256K 15ns cache, Flash BIOS 

7 slots: 2 VESA, 7 ISA 

@ 280ms CD-ROM drive, 3.5" floppy 
Diamond Viper VLB (2MB) 

15" MAG LX1564, 1280NI, .28mm 
Desktop "Tool Free” chassis 
Microsoft Mouse, 101-key keyboard 
MS-DOS 6 & Windows 3.1 on CD 
Ol Tolforcmel ms] 8) elicerclilelamereliauic lac 


$2,799 LEASE - $102/MO. 
466VLE MAGSERVER CD 


 66MHz processor 
Toalarelieyeh mater MAL 
T6MB RAM, 256K 15ns cache 

1 .2GB 10ms SCSI 2 HD (VLB) 
8 slots: 2 VESA, 8 EISA 
@ 280ms CD-ROM drive, 3.5" floppy 
OTF Tiirelace mee) ecicebe) tM ced Gd) 
14" MAG LX1450, 1024NI, .28mm 
Tower chassis with 7 drive bays 
_ Microsoft Mouse, 101-key keyboard 
-MS-DOS 6 & Windows 3.1 on CD 

Of aTol et: Molm@:) Jelicerclicelam-re)iwuzs (cs 


$3,7 99 LEASE - $132/MO. 










433VL MAGNUM CD 


Intel 486DX 33MHz processor 
Pentium Technology Ready (ZIF) 
8MB RAM, 340MB 14ms HD (VLB) 
256K 15ns cache, Flash BIOS 
7 Slots: 2 VESA, 7 ISA 

@ 280ms CD-ROM drive, 3.5" floppy 
Diamond SpeedStar Pro VLB (1MB) 
14" MAG LX1450, 1024NI, .28mm 
Desktop "Tool Free" chassis 
Microsoft Mouse, 101-key keyboard 
MS-DOS 6 & Windows 3.1 on CD 
Ol atel(orsmej mele) sivercl Ul mcreia icles. 


: - ADD $200 
$1,999 DX2 66MHz - ADD 





466VLE WINDSERVER CD 


Tal ts) tele] OD Ons loll ia pal eleelercr-t-10] 5 
Pentium Technology Ready (ZIF) 

@ 16MB RAM, 256K 15ns cache 
527MB 10ms SCSI 2 HD (VLB) 

~ 8 slots: 2 VESA, 8 EISA 

m@ 280ms CD-ROM drive, 3.5" floppy 
Diamond Viper VLB (2MB) 

15" MAG LX1564, 1280NI, .28mm 
Tower chassis with 7 drive bays 
Microsoft Mouse, 101-key keyboard 
MS-DOS 6 & Windows 3.1 on CD 
Gi ate}(eccMelmr:je)elicerslielamcieliMu cake 


$3, 599 LEASE - $125/MO. 


@ 16MB RAM, 256K 15ns cache ae 


A66VL MAGNUM MPC 


Intel 486DX2 66MHz processor 
Pentium Technology Ready (ZIF) 
8MB RAM, 245MB 15ms HD (VLB) 
256K 15ns cache, Flash BIOS 

Yel Ulaleladr:t:) (clam ommel ere mire) a) eh 


@ 280ms Dual Speed CD-ROM drive 


Diamond Viper VLB (1MB) 

15" MAG LX1564, 1280NI, .28mm 
Desktop "Tool Free“ chassi8 
Microsoft Mouse, 101-key keyboard 
MS-DOS 6 & Windows 3.1 on CD 

Of Tel iorcme) mj elelicerci((elam-rei aii 1ic 






$2, 699 LEASE - $98/MO. 
A66VL POWERSTATION C 


Intel 486DX2 66MHz processor 
Pentium Technology Ready (BIE: 






527MB 10ms HD, 4MB cache (VLB) | 
7 slots: 2 VESA, 7 ISA 


m@ 280ms CD-ROM drive, 3.5" floppy 


Diamond Viper VLB (2MB) 

17" MAG MX17F, 1280NI, .26mm 
Desktop “Tool Free" chassis 
Microsoft Mouse, 101-key keyboard 
MS-DOS 6 & Windows 3.1 on CD 
Choice of application software 


$3 899 LEASE - $135/MO. 
466VLE DESIGNSTATION ¢ 


~ Intel 486DX2 66MHz processor 


Pentium Technology Ready (ZIF) 


@ 32MB RAM, 256K 25ns cache 


1.2GB 10ms SCSI 2 HD (VLB) 
8 slots: 2 VESA, 8 EISA 


@ 280ms CD-ROM drive, 3.5" floppy 


Diamond Viper VLB (2MB) 
17" MAG MX17F, 1280NI, .26mm 
Tower chassis with 7 drive bays" 
Microsoft Mouse, 101-kéyak | 
MS-DOS 6 & Windows 3.1 | } 
~ Choice of application software 







$ 5, 399 LEASE - $187/MO. 


CUSTOM CONFIGURATIONS WITHOUT CD-ROM DRIVES AVAILABLE: CALL F FOR DETAILS! 





MICRt 





MON-FRI 7AM - 8PM, SAT 8AM - SPI 


©1993 Micron Computer, Inc. All nohts reserved. All price: 
the Intel Corporation. Microsoft is a registered tradema 
names of each respective company, Prices do not i 
RMA numbers and must 6 shipped in the orginal 







COMPUTER, INC. 


800-388-6334 


T) * 915 E. Karcher Road ¢ , Nampa, Idaho 83687 « (208) 465-34 A34 

18 subject to change without notice. Micron Gomputey, the, cannot be Fa: SpOns gible for omiasions, errors in typograp! 
Vand the Windows logo are trademarks of Micros sott C arporation. The » Energy Star emblem does Hal repre 

ae andhing, 30 day tis sk-fra money back guarantee does pot include return freight of Shipp: ing ard handling charges, — nly fo Micro 
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yes 30 DAY RISK-FREE MONEY UCN oe 
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npprenes : 
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costs $2,695 and the 486DX2/66-based 
Poly costs $2,888. The two units also share 
disappointing battery lives. 

These 7.8-pound portables come in 
486SX/25, DX/33, and DX2/66 flavors. 
Each notebook’s processor can be easily 
changed via a hinged door on top, and 
memory can be added by removing the 
keyboard. The hard disk is removable and 
slides easily out the left side. Rather than 
connecting peripherals via a PCMCIA 
slot, these sys- 
tems use what are 
called personality 
module peripher- 
als such as 
modems, PCM- 
CIA slots, LAN 
adapters, SCSI 
ports, and track- 
balls. Unfortu- 
nately, there is 
only a single slot, so you can only use one 
at a time. This makes it impossible to use 
a trackball and modem at the same time. 

The Aura came to us with 8MB of 
RAM and a 213MB hard disk, but it 
lacked the Poly’s more powerful proces- 
sor and modem module, as well as 
Windows 3.1. The Poly came with 4MB of 
RAM and a 120MB hard disk. Aspen 
offers a Sharp active-matrix display as an 
$800 option. Each unit’s keyboard is com- 
fortable, but the small ball used in the 
trackball module makes it a little difficult 
to maneuver accurately. 

The Poly performed miserably on our 
battery test, lasting just 1 hour 2 minutes. 
The Aura did better at 1 hour 51 minutes. 
Carrying extra batteries isn’t a clean solu- 
tion, since each unit’s keyboard must be 
removed to change the battery. Though 
nickel cadmium batteries are standard, 
nickel hydride batteries are supported as 
an option. These should provide better life. 

Each unit’s dual-scan passive screen pro- 

: ye duced a decent 
image, but their 
video subsystems, 
each based on the 
Chips & Techno- 
logies 65530 chip 
set, secured be- 
low-average scores 
on our DOS video 
tests. Both units 
performed very 


SUITABILITY 
TO TASK 


SUITABILITY 
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FACT FILE 


Poly 486-66NC 
Polywell Computers Inc., 61-C Airport 
Blvd., San Francisco, CA 94080; 800-999- 
1278, 415-583-7222; fax, 415-583-1974 


List price: $2,888. 
Tested configuration: 126MB Quantum Bullet 120 IDE 
hard disk with 32K buffer, 1.44MB floppy disk drive, 
4MB RAM, built-in trackball, 2,400-/9,600-bps data/fax 
modem, DOS 6.0, Microsoft Windows 3.1. 
Options: 200MB hard disk upgrade, $200; 240MB hard 
disk upgrade, $250; 8MB RAM upgrade, $280; 16MB 
RAM upgrade, $560; 20MB RAM upgrade, $840; dock- 
ing station, $600; nickel cadmium battery, $45; nickel 
hydride battery, $120; dual battery pack, $75; 9,600- 
/14,400-bps data/fax PCMCIA modem, $550; Ethernet 
card, $95; extra AC adapter, $45; SCSI card, $75. 
In short: This notebook could last only an hour between 
charges, but it is one of the lightest packages here to 
incorporate a power processor. 
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well on our DOS disk tests, but the results 
of our Winstone test showed the Aura to 
be more suitable for Windows work, 
largely because of its SMB of RAM. 

The Aura comes with a one-year 
parts, two-year labor warranty, and the 


Poly comes with a standard one-year war- 
ranty.—_ SWP 





AST Research Inc. 


AST Bravo NB 4/25s ColorPlus 


The $3,549 AST Bravo NB 4/25s 
ColorPlus is an inexpensive active-matrix 
alternative to AST Research’s Power- 
Exec models. But when opting for the 
Bravo, the user gives up some upgrade 
flexibility, battery life, and performance. 

The Bravo is based on the Intel 
486SX/25 processor and comes standard 
with a 170MB hard disk, a Type-III PCM- 


CIA slot, and 
4MB of RAM, 
expandable to 
20MB. The unit 
has the same 
basic design as 
the ZEOS Color- 
Note 486 (also 
reviewed) but dif- 
fers in processor 
and screen type. 
Its design is sleek, 
yielding a light 
travel weight of 
only 6.6 pounds. 
The Bravo has 
built-in local-bus 
video that helped 
the unit post a 
respectable DOS video score aa an aver- 
age Graphics WinMark rating. On all of 
our other tests, the Bravo was unimpres- 
sive. It managed the lowest Winstone 


SUITABILITY 


spect auahuch aaron aS a { 
VENDOR SERVICE & 
RELIABILITY 





AVERAGE 


FACTI FILE 


AST Bravo NB 4/25s ColorPlus 
AST Research Inc., 16215 Alton Pkwy., 
Irvine, CA 92718; 800-876-4278, 714-727- 
4141; fax, 714-727-9355 


Estimated street price: $3,549. | 

Tested configuration: 136MB Western Digital 
AL2170 IDE hard disk, 1.44MB floppy disk, 4MB RAM, 
DOS 6.0, Microsoft Windows 3.1, Star Software B- 
Tools. : 
Options: 4B RAM upgrade, $249; 16MB RAM 
upgrade, $2,199; PCMCIA 14.4-/9.6-Kbps data/fax 
modem, $599; PCMCIA 10BT Ethernet LAN adapter, 
$329: PCMCIA 10B2 Ethernet LAN adapter, $349; PCM- 
CIA token-ring adapter, $789; numeric keypad, $99: 
external battery, $199; AC adapter, $99; auto adapter, 
$99. 

In short: This local-bus portable showed barely average 
battery life and midrange performance. | 
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ties (10 percent), ZDigit battery life 
(10 percent), and other features (10 
percent). The latter category gives 
credit for larger display size, external 
_ VGA support, built-in pointing 
devices, PCMCIA modem slots, inter- 
nal modems, user-installable nonpro- 
_ prietary RAM and expansion units, 
high-speed serial and parallel ports, 
- active-matrix (as opposed to passive- 
— matrix) screens, port replicators, exter- 
ti DATAPOINTS sts : nal keyboards, power-management 
. “replicators, ng color notebooks n determining performance scores, features, and separate cursor keys. 
a8 one sure ste er to being true d considered benchmark test results The composite performance score 
| percent), size and weight (20 1s plotted on the x-axis; the selling 
ercent), RAM and hard disk capaci- _ price is plotted on the y-axis. 
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Notebooks . 
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<> 


Choose what ZEOS* notebook package you 
want from the following pages. 


<> 


Call ZEOS at 800-554-7172 before 1 p.m. 
Central Time, Monday through Fnday. 
Confirm that the system you want ts a Com- 
puters Now!” package, and place your order! 


<> 


Upon credit approval, we'll ship your 
system the same day you order. 


OUR GUARANTEE TO YOU: 
If we accept your order for immediate 
shipment and fail to ship your system under 
the conditions outlined, we'll ship it at our 
expense as soon as it is ready!* 


TOLL-FREE TECH SUPPORT, 
WARRANTIES & GUARANTEES. 
We're here for you 24 hours a day, 365 days 
a year, and always a toll-free phone call away. 

All ZEOS notebooks come with a One Year 
Limited Warranty and a 30-Day Money-Back 
Guarantee. You're going to be very satisfied. 

We guarantee it! 


PORTABLE CHOICES INSIDE! 











The fravelers Dream 


At An Ideal Fare.. 


STANDARD WITH EVERY 
ZEOS CONTENDA 


@ 25MHz 80386SL or 80486SL Intel CPU. 

@ RAM expandable to 8MB for 486SL, 1OMB for 
386SL. 

@ IDE hard drive up to 120MB. 

@ Display: 640 x 480 VGA backlit, .23 dot pitch, 
Sharp 74" diagonal, up to 64 shades of gray. 

@ 256K (386SL version) or 512K (486SL version) 
video RAM. 

@ 486SL version includes 3.3V technology for 
added battery life, PI local bus for Windows 
acceleration, high-speed floppy drive controller, 
built-in math coprocessor. 

@ Supports simultaneous display with an external 
SVGA color monitor. 

@ Replaceable and rechargeable NiMH battery. 

@ 80-key keyboard with embedded numeric 
keypad and easy-to-use built-in trackball. 

@ Serial, parallel and video ports, plus ports for 
optional internal fax modem and external floppy 
drive. 

@ Fully-featured power management. 

@ 97" x 6.1": 3.9 lbs. 

@ FCC Certified Class B. 

@ Complete ZEOS Customer Satisfaction Package. 


PACKAGE 1 


386SL Contenda: $995 
Lease $42/month 


486SL Contenda: $1495 


Lease $63/month 
@ 2MB RAM (386SL); 4MB RAM (486SL) 
@ 80MB IDE hard drive 
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386SL Contenda: $1295 
Lease $55/month 


486SL Contenda: $1795 

Lease $65/month 

@4MB RAM 

m@ 8OMB IDE hard drive 

@ External 3.5" floppy disk drive 

@ Microsoft DOS 6.2 and Windows for 
Workgroups 3.11. Plus Lotus Organizer. 


PACKAGE 3 


386SL Contenda: $1595 
Lease $67/month 


486SL Contenda: $2195 
Lease $79/month 
@ 4MB RAM (386SL); 8MB RAM (486SL) 
@ 8OMB IDE hard drive 
@ External 3.5" floppy disk drive 
@ Custom leather carrying case 
@ Extra battery 
@ Internal 96/48/24 send/receive fax modem 
@ Microsoft DOS 6.2 and Windows for 
Workgroups 3.11. Plus Lotus Organizer. 
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THE ZEOS’ 
CONTENDA.... 
DON’T GET 
CAUGHT 
WITHOUT IT! 


What a dream! The 
ZEOS Contenda subnote- 
book is small enough to 
tuck away in your brief- 
case and so light you'll 
forget you have it! It’s the 
perfect traveling companion. 

All your business and home needs 
contained in a bundle just shy of four 

| pounds. Write letters and 
eX memos. Create presen- 
Gregyi. tations. Keep in touch 
= ouuvosrevera With associates through 
the internal send/receive 
fax modem. Organize your files, calen- 
dar, planner and more...keep track of 
all appointments! 

What’s more, with a standard 80MB 





Smaller than a notebook. 
Lighter than a hard-cover novel. 





9, 





hard drive, memory up 
to JOMB and your choice 
of a 386SL-25 or 486SL- 
25 Intel processor, the 
Contenda has plenty of 
power to run Windows. 
You'll also find you can 
work longer because the 
processor is intelligent 
enough to power-down 
the memory, disks, mo- 
dem and more when they’re not in use. 
In addition, the compact package 
includes a built-in trackball and high- 
resolution backlit screen. 

It’s a traveler's dream come true: The 
world at your fingertips in a mighty and 
tiny portable bundle. Don't get caught 
without it! Call us now at 800-554-7172. 


CALL NOW TOLL FREE 


800-554-7172 


24 HOURS A DAY 





he Flexible System 


For Your Every Position. 







THE ZEOS* 
FREESTYLE ...THE 
POWER TO MOVE. 


The feeling of freedom 
is unrestricting and com- 
fortable. It’s also power 
and strength. The ZEOS 
Freestyle gives you free- 
dom of movement, power, 
and so much more. 

The only notebook on the 
market 
with the 

revolution- 
ary tilt and swivel 
screen, the Freestyle 
allows you to adjust 
the screen to the per- 
fect viewing angle—no 
matter what your position. 
Use it in your lap, on a plane or for 
presentations. 
For maximum power, we've given you 


| “Unique tilt and swivel 
display moves for your 
every position. 


Intel processor and memory op- 
tions from 2MB to 20MB. We've 
also included such features as 
a built-in mouse key, internal 
floppy drive, soft carrying 
handle and many power 
management features. 
In addition, we offer an 
array of accessories 
including an external 
5.25" floppy drive, extra 
battery, AC-DC converter, 
and your choice of leather or 
nylon carrying case. At only 5.6 
pounds, including the battery, you'll want 
to take it everywhere. 
Full desktop power with movement. 
It’s a flexible choice. Why not call us now 
to enhance your position? 


CALL NOW TOLL FREE oe 


800-554-7172 


24 HOURS A DAY 





the option of a 386SL or 486SL 


STANDARD WITH EVERY 
ZEOS FREESTYLE 


@ 25MHz 80386SL or 80486SL Intel microprocessor. 

@ 386SL: 64K SRAM system cache 
A86SL: 8K internal system cache. 

@ RAM expandable to 20MB (486SL) or JOMB (386SL). 

@ IDE hard drive expandable to 260MB. 

@ 256K (386SL version) or 512K (486SL version) 
video RAM. 

@ Internal 3.5" 144MB floppy drive. 

@ Serial, parallel, video and PS/2 ports. 

@ Supports an external SVGA color monitor with 
simultaneous display capability. 

@ 486SL version includes 3.3V technology for added 
battery life, and built-in math coprocessor. 

@ Replaceable and rechargeable NiCad battery. 

@ 640 x 480 VGA backlit LCD display, 9.5" 
diagonal, supporting up to 64 shades of gray. 

@ Unique tilt and swivel display. 

@ 81-key keyboard with built-in mouse key, 
“inverted T” cursor keys and dedicated Home, 
PgUp, PgDn, and End keys. 

@ AC adapter with full range from AC110-240V to DC. 

@ Power-saving features. 

@ FCC Certified Class B. 

™ Complete ZEOS Customer Satisfaction Package. 
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386SL Freestyle: $1295 
Lease $59/month 


486SL Freestyle: $1695 

Lease $61/month 

@ 2MB RAM (386SL); 4MB RAM (486SL) 

= GOMB IDE hard drive (386SL); 120MB IDE 
hard drive (486SL) 

@ Microsoft DOS 6.2 


PACKAGE 2 


386SL Freestyle: $1795 
Lease $65/month 


486SL Freestyle: $1995 
Lease $72/month 
=@ 6MB RAM (386SL); 4MB RAM (486SL) 
@ 120MB IDE hard drive (386SL); 
180MB IDE hard drive (486SL) 
@ Custom nylon carrying case 
@ Microsoft DOS 6.2 
® Microsoft Windows for Workgroups 3.11 


PACKAGE 3 


386SL Freestyle: $2295 
Lease $83/month 


486SL Freestyle: $2495 

Lease $90/month 

@ 10MB RAM (386SL); 8MB RAM (486SL) 

@ 180MB IDE hard drive (386SL); 
260MB IDE hard drive (486SL) 

@ Internal 2400 bps V42 bis modem with 
9600 bps send/receive fax 

@ Custom leather carrying case 

@ Extra battery 

@ External charging stand 

@ Microsoft DOS 6.2 

@ Microsoft Windows for Workgroups 3.11 














With color and power desktop color monitor yet not as 
you can't beat, the expensive as active matrix. 
ZEOS Color Note 486 What's more, it 
is the only color note- comes equipped with 
book worth taking note! a PCMCIA slot, an 

We started witha © internal floppy drive, 
reliable 486SX Intel crete yee ae bel ; s fires up rich, built-in trackball and 
processor running at Pinan) cos tee Stange passive mainx a Nickel-Metal Hy- 
33MHz. Then we loaded “” Oe we" Aride battery. If your 

it with needs go beyond the 


enough memory and 
power to run Win- 
dows: 4MB or 8MB 
RAM (expandable 
to 20MB), an 80MB, 
120MB or 170MB IDE 
hard drive and an 8K built- 
in cache. And, we added local bus video 
for super-fast video performance. 
Blazing colors seem to sing. Images 
are vibrant and alive. For a crisp VGA 
backlit screen displaying up to 256 
colors, the ColorNote employs dual 
scan technology—a breakthrough that 
achieves color comparable to that of a 


*Orders must be for ZEOS Computers Now! configurations. Since we continuously update this list of configu 
longer—about a week. Credit cards are subject to authorization. Orders must be received by 1 p.m. Central Time, 


standard scale, you can compose a 
personalized package with our many 
options. Let the ColorNote be the 
basis for your creative scores and 


presentations. 
AWARD-WINNING 
sERRELIABILITY 
RE 
SS Ms We're the only 
Pro} =* company to win 
=P PC Magazine’s 
or RY Readers’ Choice for 
ERS WX Service & Reliability 
—for both desktops and 


notebooks-twice! 


Music lo Your Eyes. 


The ZEOS ColorNote... scaling new heights. 






STANDARD WITH EVERY 
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@ 33MHz 486SX Intel processor. 

m@ RAM expandable to 20MB. 

@ IDE hard drive expandable to 170MB. 

@ 8K internal cache. 

@ Internal 3.5" 144MB floppy disk drive. 

@ PCMCIA slot supporting a type I, II or 
III device. 

@ 512K video RAM. 

@ Local bus video for super-fast video 
performance. 

@ Display: 640 x 480 dual scan color VGA 
backlit LCD, 94" diagonal, up to 256 colors. 

@ Supports an external SVGA color monitor 
at resolutions up to 1024 x 768. 

@ 82-key keyboard with embedded numeric 
keypad and 12 dedicated function keys. 

@ Built-in trackball. 

@ Replaceable and rechargeable NiMH battery. 

@ One serial port, parallel port, keyboard port, 
mouse port and external video port. 

@ Full power management features include 
Low Power mode and programmable 
Stand-by features. 

@ AC adapter from AC110-240V to DC. 

@ 8.54" x 11.65" x 1.5"; 5.6 lbs. 

m@ FCC Certified Class B; UL Listed. 

@ Complete ZEOS Customer 

Satisfaction Package. 
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ColorNote 486: $2395 
Lease $87/month 
@4MB RAM 

@ 80MB IDE hard drive 


PACKAGE 2 
ColorNote 486: $2695 
Lease $97/month 

@4MB RAM 

@ 120MB IDE hard drive 

@ Microsoft DOS 6.2 

@ Microsoft Windows for Workgroups 3.11 
@ Lotus Organizer 


PACKAGE 3 
ColorNote 486: $2995 
Lease $108/month 

@8MB RAM 

@ 170MB IDE hard drive 

®@ Custom leather carrying case 
@ Microsoft DOS 6.2 

@ Microsoft Windows for Workgroups 3.11 
@ Lotus Organizer 




























CALL NOW TOLL FREE 


800-554-7172 


Fax Orders: 612-633-1325, Government: 800-245-2449, 
Hearing Impaired (TDD): 800-228-5389, Outside U.S. 
and Canada: 612-633-6131. Purchase Orders, Master- 
Card, VISA, Discover, Am Ex, ams 
Z-Card* COD and affordable 

leasing programs. Open 24 

Hours a Day, 365 Days a Year! 


rations, please call to confirm your system is on the list. This offer is good only as long as these pre-built systems remain in stock. Other ZEOS systems and configurations take slightly 
M-E 


Purchase orders are subject to approval. Business leasing programs available. Lease prices based on a 36-month lease; 10% purchase option. All prices, specifications and availability are subject to change without notice; call to confirm these and warranty details. Prices do not include shipping, 


The Energy Star emblem does not represent EPA endorsement of any product or service. All products and company names are 
servicemarks; ColorNote and Freestyle are trademarks of ZEOS International Ltd. ©1993 ZEOS International Ltd., 1301 Industrial Blvd., Minneapolis, MN 55413 USA. ZEOS is a publicly traded company (NASDAQ symbol: ZEOS). 


Circle 151 on reader service card. 


trademarks or registered trademarks of their respective holders. ZEOS and Contenda are ee trademarks; Z-Card and Computers Now! are registered 


NB-PCM-9312B 





score here and had a subpar battery life of 
2 hours 2 minutes. 

The Bravo’s Spacebar is shorter than 
normal to allow for the built-in trackball. 
In a unique design twist, the buttons are 

located below the trackball, making it a 
little difficult to operate. Another prob- 
lem is that the hinges for the display do 
not provide enough resistance to hold the 
screen at an angle. Another unusual fea- 
ture is that you control the display’s 
brightness and contrast via arrow- 
key/function-key combinations. 

Users can upgrade only the Bravo’s 
memory. Here, the Bravo differs from 
units in AST’s PowerExec series, which 
offer processor and disk upgrades. Two 
memory upgrade kits are available in 
4MB and 16MB sizes. 

With poor battery life, poor perfor- 
mance, and lack of upgradability, the 
Bravo—which comes with a standard 
one-year warranty—falls short—SWP 








AST Research Inc. 


AST PowerExee 4/335L 
ColorPlus 


The $4,400 active-matrix PowerExec 
4/33SL ColorPlus provides excellent bat- 
tery life and a broad range of features and 
options that make it one of the most well- 
rounded laptops you can buy. 

The PowerExec is based on the power- 
efficient 3.3-volt Intel 486SL/33 chip and 
comes in various configurations with dif- 
ferent screens, 
hard disk capaci- 
ties, and memory 
sizes. The tested 
unit was a model 
203W that used a 
9.5-inch active- 
matrix color dis- 
play, a 204MB 
hard disk, and 
4MB of RAM. 
Also — included 
with this model 
were AST Re- 
search’s _ front- 
mounted, clip-on 
trackball and 
Microsoft Win- 
dows 3.1. 


SUITABILITY 
TO TASK 
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AST PowerExec 4/33SL 
ColorPlus 
AST Research Inc., 16215 Alton Pkwy., 
Irvine, CA 92718; 800-876-4278, 


714-727-4141; fax, 714-727-9355 


Estimated price: $4,400. 

Tested configuration: 204MB Seagate ST9235AG IDE 
hard disk with 64K cache, 1.44MB floppy disk, 4B RAM, 
snap-on trackball, DOS 6.0, Microsoft Windows 3.1. 
Options: 340MB hard disk upgrade, $804; 4MB RAM 
upgrade, $200; 8MB RAM upgrade, $885; 16MB RAM 
upgrade, $1,770; docking station, $488; port replicator, 
$139; extra nickel hydride battery, $160; PCMCIA 14.4- 
/9.6-Kbps data/fax modem, $550; AC adapter, $80; car 
adapter, $145: drive bay adapter, $99. 

In short: Although pricey, the AST PowerExec 4/33SL 
ColorPlus offers good battery life and is well designed. 
Its trackball can be awkward to use, however. 


@S5yau3) _ ON READER SERVICE CARD 


The display offers a crisp, bright 
image, and the keyboard is comfortable. 
And the system’s 3-hour battery life is 
achieved through one of the most sophis- 
ticated processes we’ve seen. The note- 
book actually monitors usage patterns 
and adjusts the various component time- 
outs to squeeze the last bit of juice from its 
nickel hydride battery. When you finally 
do run low on power, a “hot-swapping” 
feature lets you change batteries without 
turning the computer off. The PowerExec 
has a travel weight of 8 pounds. The hard 
disk is easily removable, and a $99 drive 
bay adapter from AST plugs into a 5.25- 
inch bay of your desktop machine. 

The PowerExec did well on all of our 
benchmark tests, consistently placing in 
the top third of all machines tested. 

The PowerExec comes with AST’s 
ExeCare Plus standard warranty, which 
includes 48-hour return and paid two-way 
shipping of a broken unit. 


In sum, the PowerExec is a flexible 
unit that straddles the line between desk- 
top and portable. The system’s battery 
life, coupled with its quality and flexibili- 
ty, makes this unit an excellent choice for 
a high-end portable—SWP 





Austin Computer Systems Inc. 


Austin 425-130 


Priced at $2,999, the 486SX/25-based 
Austin 425-130 is among the new class of 
portables that gives you the benefit of fast 
local-bus video. This offering from Austin 
Computer Systems has a 32-bit propri- 
etary local-bus scheme that meshes well 
with the system’s Western Digital video 
controller and NEC active-matrix color 
display. These fine components add up to 
a hard-to-beat combination. 

With a travel weight of 7.9 pounds, the 


FACT “FILE 


Austin 425-130 
Austin Computer Systems Inc., 10300 
Metric Blvd., Austin, TX 78758; 800-752- 
1577, 512-339-3500; fax, 512-454-1357 


List price: $2,999. 

Tested configuration: 130MB Toshiba MK-2124FC 
IDE hard disk with 128K cache, 1.44MB floppy disk, 
4MB RAM, built-in trackball, DOS 6.0, Microsoft 
Windows 3.1. 

Options: 4MB RAM upgrade, $299; 16MB RAM 
upgrade, $1,599; docking station, $399; 2,400-/9,600- 
bps data/fax modem, $199; 9,600-/14,400-bps data/fax 
modem, $299; 14,400-bps PCMCIA data/fax modem, 
$399; nickel cadmium battery, $99; nickel hydride bat- 
tery, $199; battery charger, $49; AC adapter, $79; 12- 
volt battery adapter, $99. 

In short: Local bus helps bring this system to the top of 
video performance, but the Austin 425-130 needs a 
more capable processor. 
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active-matrix Austin’s battery provides 
more than 3 hours of unassisted power, 
according to our Battery Rundown test. 
The notebook’s SX/25 processor, however, 
is a poor match for the system’s raw video 
processing speed, and paying $400 more for 
the same system with a 486DX/33 chip 
makes a lot of sense. At the high end, the 
unit is available with a 486DX2/66 CPU. 
The Austin showed fine results on our 
benchmark tests, posting especially 
remarkable results on our DOS video and 
Graphics WinMark tests. Here, it outper- 
formed systems with processors many lev- 
els above its SX/25 chip; it ranked third 
overall in DOS video performance and 
12th overall in Graphics WinMark per- 
formance. Its other test results were 
in line with its 
processor class. 
The use of an 
SX/25 Cru 
helped secure the 
Austin’s battery 
time of 3 hours 14 
minutes. 
An interesting 
bonus is the Type- 
ae = IIT PCMCIA slot, 
which is tall enough to handle combina- 
tions of Type-I and Type-II cards. Other 
features include an innovative, front- 
mounted, docking-station expansion con- 
nector for the portable’s $399 docking 
option; a simultaneous LCD and external 
monitor display; a front-mounted, cen- 
tered trackball; and a selection of three 
modems, including the PCMCIA-based 
14,400-bps send/receive fax modem. 
The Austin is available with a standard 
one-year warranty.—Greg Pastrick 


SUITABILITY 








Broadax Systems Inc. 


BSI NP846T Active Golor 
Notebook 


FutureTech Systems Inc. 


FutureTech FutureMate 433nV 


Built of the same core components and 
packaged in identical cases, the BSI 
NP846T Active Color Notebook and 
FutureTech FutureMate 433nV_ are 
brothers born to different fathers. And 
while their memory, drive capacities, and 






FACT FIle 


BSI NP846T Active Color 
Notebook 
Broadax Systems Inc., 9440 Telstar Ave., 
#4, El Monte, CA 91731; 800-872-4547, 
818-442-0020; fax, 818-442-4527 









List price: $4,200. 
Tested configuration: 251MB Maxtor 25252AT IDE 
hard disk with 32K cache, 1.44MB floppy disk; 8MB 
RAM, mouse, 14,400-bps data/fax modem, DOS 6.0. 
Options: 16MB RAM card, $1,260; docking station, 
$495; extra nickel cadmium battery, $85; 14,400-bps 
data/fax PCMCIA modem, $495; PCMCIA Xircom 
Ethernet BNC or 10BaseT adapter, $295; PCMCIA 
Xircom Ethernet adapter with BNC and 10BaseT, $345; 
external numeric keypad, $40; 12-volt extra AC adapter, 
$95; battery adapter, $40. 

In short: Reasonable battery life, excellent perfor- . 
mance, and local-bus video add up to a winner for 















Broadax. 


35445) ON READER SERVICE CARD 


processors may differ, the VESA local- 
bus technology in each give these two 
variations on the same active-matrix 
color-notebook theme a clear perfor- 
mance advantage over their similarly con- 
figured and priced peers. 

The $4,200, 486D X2/66-based Broad- 
ax comes with 8MB of RAM, a 251MB 
hard disk, and a 14,400-bps Megahertz 
PCMCIA fax/modem card. The $3,729, 
486D X/33-based 
FutureMate 
includes 4MB of 
RAM, a 120MB 
hard disk, and 
the same PCM- 
CIA fax/modem 
card. Each unit is 
based on = an 
ETEO chip set 
and flash upgrad- 
able Award 






SUITABILITY 
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All software is not copy-protected, unless indicated 
otherwise by (CP). 


The four- or five-digit number next to each product 
is the product's ITEM NUMBER. Please refer to 
this number when ordering. Thank you. 


We carry only the latest versions of products. 
Version numbers are current at press time. 
Products listed here in red are Microsoft 
Windows Applications. 


12166 
9549 
12360 


11420 
11417 
11646 
2016 
3029 


13347 


13346 
13345 


6421 


6441 


8934 
4696 


6788 
10710 
11915 
4277 
1663 
3517 
6022 
o20/ 
2426 
6882 


2756 
3428 


COMPUTERS 


Compaq Computer ... 3 years 


ProLinea 4/25S Local Bus, 120 MB, Windows $999.95 
ProLinea 4/25S Local Bus, 240 MB, Windows 1099.95 
ProLinea 4/50 240 MB, 
WIRDOWS ss csssccxeiceiscituses while supplies last 1549.95 
Contura 4/25 with 209 MB, Windows......... 2199.95 
Contura 4/25C with 209 MB, Windows ...... 2889.95 
DESKPRO 4/66M with 510 MB, Windows.. 3599.95 
LTE Lite 4/25 with 120 MB, Windows ........ 2049.95 
LTE Lite 4/25E with 209 MB, Windows....... 3099.95 
NEC 
Ready 425es Local Bus, 170 MB, Windows.. 999.95 
Ready 433es Local Bus, 210 MB, Windows 1229.95 
Ready 466es Local Bus, 250 MB, Windows 1729.95 
Monitors not included with Systems. 
Texas Instruments 
2150 WRONG scsccinsrcciacanisssiashacteneaseneseen 2999.95 
TM 4000E WinDX2/50 Active Matrix Color 
Notebook with 200 MB.................ccceceeeeeeeeee 3799.95 
TM 4000E WinSX/25 Notebook with 120 MB_ 1899.95 
TM 4000E WinSX/25 Advanced Passive Color 
Notebook with 120 MB................ccceee sees 2149.95 
BUSINESS APPLICATIONS 
Borland International 
Quattro Pro 5.0 for Windows (34" only) ........... 42.95 
Paradox 4.5 for Windows (3/" Only)... 145.95 
Borland Office for Windows 
CF Pe OO cosxtcisenetiacvunvans while supplies last 239.95 
Caere 
OmniScan 279.95 8933 OmniPage Pro 2.1 629.95 
ChipSoft 
TurboTax 1040 DOS (Headstart Edition)....... 39.95 
TurboTax 1040 for Win. (Headstart Edition) .. 54.95 
TurboTax State Packages for DOS & Win. ea. 34.95 
Claris Corporation 
ClarisWorks for Windows with Quicken Bundle 119.95 
FileMaker Pro Win. 119.95 5228 Comp. Upgrd. 95.95 
Intuit 
Quicken 7.0 39.95 5596 3.0 for Windows 39.95 
LaserTools 
PP FMCPACIIE OT cscxicavnnnteccicatdaprinvaudarseitplesceencd 59.95 
Lotus 
1-2-3 4.0 for Windows (2755 5%")... 309.95 
1-2-3 4.0 for Windows Upgrade (3424 5%"). 99.95 


The Complete Scanning Tool Kit. 
. Scam * Read + Fax * Edit 


ca 


4277 OmniScan—Caere’s OmniScan is a 
handheld scanning solution with integrated 
OCR (OmniPage Direct), image-editing (Image 
Assistant) and fax capabilities (FaxMaster) in 





a convenient package 


$279.95 


2546 
6657 
5982 


2798 
4603 
3885 


11325 
7009 
12707 
7814 
2931 
8138 
12848 


13380 
6940 
12287 
4395 
5145 
1625 
5698 
3445 
1501 


3795 
12914 


3629 
13046 


10774 
6439 
5475 


Texas Instruments 
6441 TravelMate 4000E WinDX2/50 Active 
Matrix Color Notebook—6.3 pounds, 200 MB, 
16 ms IDE Hard Drive, 8.4" Active Matrix 
Color Display, 4 MB RAM (upgradeable to 
20 MB), 1.44 MB Floppy, Trackball $3799.95 


Fractal Design 
4356 Painter 2.0 for Windows—Turns your 
computer into an expressive fine-arts tool. 
Texture, color, or Artists’ Technique, this pro- 
gram accommodates your needs ..... $259.95 
13218 Painter X2—Plug-in filters ...... 


Ami Pro 3.0 Comp. Upgrd. (1847 5%")... $104.95 


Improv for Windows 2.1 (3/4" only)..........000 319.95 
snartsuite 2.2 (998T 514") ....scsettiekerrnns 469.95 
MECA 

Managing Your Money 10.0...........ceceeeeeeeee 32.95 
TaxCut for DOS (Heaastart Edition)............... 12.95 
TaxCut for Windows (Headstart Edition)........ 12.95 
TaxCut State Packages .............seeeeee ea. 36.95 
Microsoft 

MS-DOS 6.0 Upgrd. (3’2") while supplies last 47.95 
WINGOWS 3.1:( 7010 514). csissccsseeeceinietoscenssani 95.95 
Windows NT (3%4" & CD included)..........000. 299.95 
Word for WIRGGWS 6.0 o.6.0.cscsscsssesccccsccoserssexs 299.95 
Access for Windows 1.1 (2932 54")... 299.95 
Office 4.0 for Windows (8137 5%")... 449.95 


Office Professional (with Microsoft Access). 589.95 
MicroTac Software 

Spanish Assistant for Windows...............0.00068 54.95 
Palo Alto Software 

Business or 5382 Marketing Plan Toolkit....... 75.95 
Peachtree 


Accounting for Windows Release 2 ............. 115.95 
~ Polaris Software 
Pe rial occas ishcithtetdandinainendesminess 249.95 


Software Marketing 

BodyWorks 3.0 35.95 12714 PharmAssist Win. 39.95 
Symantec 

ACT! DOS 2.11 259.95 7435 Windows 1.03 259.95 
TIMESLIPS 

Timeslips Release 5 1.0........cceeeeeeseeeeeeeees 189.95 
WordPerfect Corporation 


Presentations 2.0 Win. 299.95 7582 DOS 279.95 


Presentations for Windows Comp. Upgrade 105.95 
WordPerfect 6.0 DOS 279.95 6274 Ver. Upgrd. 99.95 
WordPerfect Win. 299.95 12963 Ver. Upgrd.. 


199.95 

















GRAPHICS & DESIGN 


Abracadata, Ltd. 

Design Your Own Home -Architecture for DOS.. 31.95 
Design Your Own Home -Architecture Windows 31.95 
Adobe Systems 

Adobe Photoshop 2.5 for Windows (3/" only) 548.95 
Adobe Illustrator 4.0 for Windows (6591 5%") 429.95 
Adobe Illustrator & Photoshop Bundle ......... 599.95 














93.95 













rene 
Abe 


Easy 
in 
ni 


4 easy 
as vey made &a5} 
Relational database Powe 


Borland International 


10710 Paradox 4.5 for Windows (3'4" only)—This 
powertul relational database is so intuitive, 
Byte Magazine (9/92) called it a “piece of pro- 
gramming art. ..may well define what a graph- 


ics-oriented application should be” ... 





1085 
11667 


12551 


1214 


11896 


3435 


7822 
13218 


12867 


3820 


5005 


3628 


10051 
2840 


6992 


12552 


5426 


4402 


4680 


6006 


6642 
3528 
12030 
6649 


Berkeley Systems 
6642 Disney Collection Screen Saver (3/4" only)— 
Over 15 colorful animated Disney displays 
with classic Disney voices & sounds $29.95 
3528 After Dark 2.0 DOS (3/" only)—Invite 
flying toasters & more to your PC!.. 


$145.95 


Aldus 

FreeHand for WiINdOWS ............:::ceeeesseeeeeeees 395.95 
PageMaker 5.0 Win. 579.95 6678 Upgrade 139.95 
Altsys Corporation 

Fontographer & Typestry Bundle ................. 279.95 
Application Techniques 

Pizazz Plus 4.0 (Windows & DOS included).. 79.95 
Corel Systems 


CorelDRAW! 4.0 .. 389.95 7923 Upgrade.. 225.95 
DeltaPoint 
Graphics Tools! 1.0 for Windows (3/%" only) .. 99.95 


Fractal Design 
Sketcher 1.0 for Win. 94.95 4356 Painter 2.0 259.95 


POUL Ke oiscicsncnsa tates. dasiniasittepecctvaassuentndeoctst 93.95 
HSC Software ... 30 day MBG 
Digital Morph. 1.0 (372" OFMY)....cccccsccccccsrereneens 67.95 


inset Systems 
HiJaak Pro 2.0 for Win. 82.95 7298 HiJaak 2.1 92.95 
Lotus 


Freelance Graphics 2.0 for Win. (3523 5%")... 349.95 
Micrografx 

Windows Draw! 3.0 (3627 542")... 49.95 
Microsoft 


Font Pack 2Win. 45.95 3337 Publisher 2.0 Win. 89.95 
Flight Simulator 5.0.. 42.95 8491 Golf 1.0.. 45.95 
North Coast Software 

PhotoMorph 1.0 for Windows............ceeeeees 89.95 
Pixar Corporation 


Typestry & AGFA Discovery Bundle ............ 189.95 
Shapeware 

Visio 2.0 for Windows (3/2" ONIY).......::ccee 119.95 
Software Publishing 

Harvard Graphics 2.0 for Win. (4403 5%")... 269.95 


T/Maker 
Incredible Image 2000 Win. 89.95 3148 DOS. 149.95 


SYSTEM UTILITIES & 


PROGRAMMING 
Avery Dennison 
LOO) PIO 1.65 (SS O0) csesccinnansiarsenianssndsccmnnnens 45.95 
Berkeley Systems 
Disney Collection Screen Saver (3%" only).... 29.95 
After Dark 2.0 for DOS (3%2" OnIY).......eccceceeeeeee 29.95 
More After Dark (M.A.D.) for Win. (3’2" only).. 23.95 
Star Trek: The Screen Saver (3/2" only)........ 29.95 








29.95 
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NEW 
PCMCIA 
FROM HAYES 
Hayes 
8167 OPTIMA144 + FAX 144 PCMCIA— 
14,400 bps + FAX modem............++ $389.95 
8166 OPTIMA24 + FAX 96 PCMCIA—9600 
FAX + 2400 bps data modem. Both models incl. 
Smartcom Win. LE & Windows FAX $229.95 


Central Point Software 


9555 Anti-Virus 2.0 (9751 5%") or 8114 Backup 8.0 ea. 89.95 
5039 PC Tools 8.0.. 125.95 11395 for Windows.. 84.95 
Claris Clear Choice 
13219 Imaginaria for WINdOWS...... cee cece eeeee 34.95 
DataViz, Inc. 
6508 Conversations Plus for Windows 1.0 (3%" only) 89.95 
Fifth Generation Systems 
3950 Fastback Plus 6.0 95.95 6431 1.1 for Win. 95.95 
4187 Fastback Plus 1.1 for Windows Comp. Upgrd. 65.95 
Hewlett-Packard . 
8731 Dashboard 2.0 for WindowS.................c0000ceeeee 45.95 
Micro Logic Corporation 
6787 Info Select DOS 12145 Windows............ ea. 87.95 
Microsoft 
10154 Visual Basic 3.0 Windows Std. Ed. (3%" only) 129.95 
11444 Visual C++ Standard Edition (3’4" only)....... 125.95 
PC-Kwik 
8004 PC-Kwik Power Pak 3.1 w/Power Disk (4925 5%") 45.95 
Qualitas 
12541 ~ SBEMAX 7.0 (SA OMY) siticssiccssiesevecscretsevvertevss 59.95 
Quarterdeck 
end SCION Tee F 7 ) seccaceiecsskerncagereenicininnans 59.95 
Stac Electronics 
PHS, SREMONOT Os 8 bin nithsncsernenentsteriaseinevasenaed 95.95 
Symantec 
2360 The Norton Desktop 2.2 for Win. (2359 5%") 115.95 
5136 The Norton Utilities 7.0 (3146 5%")... 115.95 
8535 pcANYWHERE DOS 119.95 11303 Windows 129.95 
6250 Speedrive 4.0 (3%" OMY) ....ccccscccssecseeeeteeseees 65.95 
TouchStone Software 
11665 Checkvit Pro: Set (Volumes | & II included).. 79.95 
XTree 
8957 XTree 2.0 Win. 49.95 6161 XTree Gold 3.0 95.95 


NETWORKING/COMMUNICATIONS 


3 Com 
3453 EtherLink II/16.. 159.95 


... lifetime (conditional) 


3469 IV16 TP... 169.95 


" B1-DIRECTIONAL TRANSLATION 


MicroTac Software 


13380 Spanish Assistant for Windows—Gives you 
fast, understandable translations to or from 

Spanish. Incl. powerful reference tools $54.95 
13379 French Assistant for Windows....... 54.95 
13378 German 54.95 13377 Italian 54.95 








© COPYRIGHT PC CONNECTION, INC., 1993. PC CONNECTION, PCTV AND THE RACCOON CHARACTER(S) ARE REGISTERED TRADEMARKS OF PC CONNECTION, INC., MARLOW, NH. ALL OTHER TRADEMARKS REMAIN THE PROPERTY OF THEIR RESPECTIVE COMPANIES. 
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Asanté Technologies ... 5 years 

8 Port Hub $249.95 2772 12 Port Hub $499.95 
EtherPac Ethernet Cards ..c2.ii........0scccccssessesess call 
Artisoft 

Lantastic AE-2 EtherNet Starter Kit DOS 5.0. 459.95 
AE-2 EtherNet Adapter Card..............0068 199.95 
BOCA Research ... 5 years 


8397 M14401 FaxModem 165.95 8398 M1440E 185.95 
Caere 
yt POX MASON 9.0 ccsicacecediciecdedecaeats tessvanssavavcesvause 69.95 


CoActive Computing 


1174 Connector DOS 149.95 1143 Connector Win. 149.95 

1184 Coactive Connector Mac.....cc.dccsssesccsscssevcens 29.95 
Data Storm 

4798 PROCOMM PLUS 2.01 69.95 2006 Windows 95.95 
DCA/Crosstalk 

5611 Crosstalk 2.0 for WINdOWS .........000.:ccceeeeeeee 119.95 


Delrina Technology 


2446 WinFax PRO 3.0 79.95 5974 DOSFax PRO 49.95 
Hayes ... 2 years 
11397 ACCURA 144 + FAX 144 (internal).............. 199.95 
8166 OPTIMA 24 + FAX 96 PMCIA........... ee 229.95 
7395 OPTIMAGIAS + FAX 144 no ccsiicccssnecsssnsansocasetes 389.95 
8167 OPTIMA FAX 144 for PCMCIA ........... eee 389.95 
Hilgraeve 
12081 HyperAccess Win.... 109.95 8204 DOS.... 59.95 
Intel ... 3 years 
2994 EtherExpress 16 or 3021 16 TP.............. ea. 99.95 
1531 FaxModem 14.4/14.4 (int.) 175.95 1536 (ext.) 199.95 
5994 SatisFAXtion Modem/400 ............:eeeeeee 285.95 
12934 14.4 PCMCIA FaxModem ........... cc eeeeeeee 309.95 
8903 2400 bps Wireless Modem (for cc:Mail)....... 649.95 


a 
wt 4 
eek 
fa alanis 


CoActive Computing 

1143 CoActive Connector for Windows—Connect 
PCs or Macs in 5 min., guaranteed. Plugs in par- 
allel port for file & printer sharing with up to 32 

sys. Incl. hardware, software, & cable $149.95 

1174 forDOS 149.95 1184 for Mac 29.95 





Megahertz ... 5 years 


10515 C5144 14.4 Fax/Modem (Compag LTE/Contura) 419.95 
11817 XJ124FM 24/96 Fax/Modem (PCMCIA card). 289.95 
Microcom 
6234 CarbonCopy Plus 6.1 129.95 4410 Windows 129.95 
Microsoft 
5743 Windows for Workgroups (6207 54")......... 149.95 
6172 Windows for Workgroups Add-on (6141 5%") 59.95 
Novell 
12058 NetWare 4.0 (10 USEP)......... cc eeeeeeeeteeeee 1899.95 
12056 NetWare 4.0 (25 USEP)............:cceseeesseeeeees 2799.95 
Practical Peripherals ... lifetime 
3803 PM14400FX (internal modem/fax) ...........0++- 199.95 
105/70 “RIQQORX (NMOIMAD) cecriicssiacssicvsiccessinntosetes 215.95 
9234 PM14400FXPPM Pocket Fax/Modenm ......... 359.95 
6123 PractiCARD 144 (PCMCIA card) ............0.. 389.95 
Shiva 
NetModem/E for Win. for Workgroups.. ea. 1479.95 
Supra ... 5 years 
5252 SupraFaxModem 144LC ............cccsscccccccceeees 149.95 
11441 SupraFaxModem V.32bis External .............. 209.95 
Technology Concepts ... 2 years 
6318 .. Fax Line Manager 203 cricisissiicecccsssvescascescess 125.95 
Traveling Software 
BNF AR LG OF cn ashvaseoust as arienth enininleaaneieasaseae tones 99.95 
on PC Connection 1293PCM 
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Lotus 
5982 SmartSuite 2.1 w/Approach ($981 5%" )— 
A Suite Deal! Includes Lotus 1-2-3, AmiPro, 
Freelance Graphics, Organizer, the personal 


information manager, and Approach, the award- 
winning database for Windows...... $469.95 











U.S. Robotics 
11923 Sportster 14.4 FaxModem Internal............... 185.95 
11924 Sportster 14.4 FaxModem External ............. 209.95 
6631 WorldPort 14.4 PMCIA FaxModem.............. 319.95 
11922 WorldPort 14.4 Pocket FaxModem............... 329.95 
11918 Courier V.32bis Fax Int. 359.95 11919 Ext. 399.95 
Zoom Telephonics ... 7 years 
3386 FaxModem AFC 24/96/48 (internal) ............... 49.95 
9519 FaxModem FFP 24K (internal)..............c068 175.95 
9522 FaxModem FDX 24K (external)...........:::cce 199.95 
4429 FaxModem VFP V.32bis 14,400 baud (int.)... 129.95 
4428 FaxModem VFX V.32bis 14,400 baud (ext.).. 165.95 
10658. FANART tices tcmraprraseitieuncieniaenn 215.95 
VIDEO & SOUND 
Adobe Systems ... 120 day MBG 
12891 Premiere 1.0 for Windows (3%" only)... 179.95 
Artisoft, Inc. 
BBO WE TOP SOONG PI 20 iiucseceistet sac tansescesaaadeoiny 39.95 
ATl Technologies ... 5 years 
12296 Stereo FX-CD 149.95 12720 VGA Wonder GT 175.95 
3886 Graphics Ultra + 2 MB 249.95 3871 Pro2 MB 369.95 
11022 Graphics Ultra Pro EISA (with 2 MB)........... 399.95 
Creative Labs ... 1 year 
5770 Sound Blaster 16 ASP ocscisssscssssescrenccesness 209.95 
Diamond Computer ... 5 years 
1569 Stealth 24 VLB.. 159.95 1585 Viper VLB.. 415.95 
1696 SpeedStar Pro VLB (with 1 MB).............004. 115.95 
Intel ... 3 years 
11587 Smart VideO RECOdES,.......scceccsrerceseseereres 499.95 
KOSS Corporation ... lifetime 
11323 HD-4 speakers 55.95 11700 HD-6 speakers 79.95 
Logitech ... 2 years 
12421 AudioMan..119.95 11462 SoundMan 16.. 109.95 
Media Vision ... 3 years 
5637 ProAudio Spectrum 16 169.95 12028 Studio 219.95 
NEC ... 2 years 
11949 MultiSync 3FGE... 629.95 119484FGE... 749.95 


sees © 





U.S. Robotics 
11923 Sportster 14.4 FaxModem Internal—Data 
and Fax to 14,400. V.32bis, V.42/MNP 2-4, 
V.42bis/MNP5. Includes WinFAX LITE and 
specials on CompuServe and Prodigy $185.95 
11924 Sportster 14.4 FaxModem Ext.... 209.95 











HH 


Microtek 

13359 ScanMaker [[G—Features 1200 x 1200 
dpi max. resolution through software interpo- 
lation. Includes Caere’s OmniScan. $489.95 
13360 ScanMaker IISP—1200 x 1200 dpi max. 
res. Incl. Dynamic Color Rendition .. 749.95 


6803 
10530 





Sony ... 1 year 

CDU-31A-02 Internal CD-ROM Drive .......... 159.95 

CPD-1430 14" Multiscan Trinitron Display..... 689.95 
INPUT/OUTPUT 

Caere ... 1 year 

OmniScan (with OmniPage Direct) .............. 279.95 

Canon ... 1 year 

BJ-200 BubbleJet Printer ........ eee 315.95 

BJC-600 Color Inkjet .,............sccccsssccssseceeees 749.95 

CoStar ... 1 year 

Hee ore ea 2) Gl ay ||. eee eee ne mer Rk SOPErer Ane 239.95 

Epson ... 2 years 


O56 70 (80 COL; 269. COE) iisciiissccvinevisieaties 
Action Laser 1500 (2 MB) ........:cccccceeseeeeeeees 
RNS OO GOL ccs ccatciacqupeinouriaiateetonns 
Hauppauge 

Win/TV with Microsoft Video for Windows ... 
Hewlett-Packard ... 1 year 

LaserJet 4 (with toner) 1479.95 122124L 699.95 
DeskJet 550C 669.95 7621 DeskJet Portable 439.95 
Kensington Microware ... 1 year 

Expert Mouse 4.0 (Serial) 99.95 7900 (Bus) 115.95 


459.95 


Kraft ... 5 years 

Thunderstick with JetFighter 2 .............:eee 39.95 
Logitech ... limited lifetime 

Trackman2 (combo) 79.95 2343 Portable... 99.95 


Mouseman (combo) 69.95 9766 (cordless) 89.95 
ScanMan256 with OminiPage Direct ........... 225.95 
Microsoft ... lifetime 

Microsoft Serial Mouse 69.95 2898 with Win. 145.95 


NOT WAQUISG 5, cc5 sass saoctsesccerateossarentet aca 79.95 
MicroSpeed ... 1 year 

PG-TRAG CACO sisiicssiciAsssisssadetsnitotesenanatins 59.95 
IN 10) RSV OOGIG sich ccarncesciecessissoirtexerckeanavnd 40.95 


Microtek ... 1 year 

ScanMaker II 879.95 5175 ScanMaker Ilxe 1099.95 
ScanMaker IIG.... 489.95 13360 IISP.... 749.95 
Mouse Systems ... lifetime 


PC Mouse III (serial).. 69.95 9082 Mousel.. 
Mustek ... 1 year 

Gray Artist for Win. (256 GS hand scanner) . 165.95 
Okidata ... 1 year 


19.95 


OL400E Laser Printer .........0...ccccecceeeeeeceeeeeee 
OL830 Plus........ 


549.95 
siete. 







Software Marketing 
12714 PharmAssist for Windows—A comprehen- 
sive guide to the thousands of different 

medicines on the market today......... 
5145 BodyWorks 3.0 DOS—Systems, structures, 
& functions of the human body in detail 35.95 






$39.95 


13040 


1069 


3819 
7107 


7654 


4750 


7060 


2582 


9537 
3203 


7369 
11207 


6199 
5550 


4354 
1073 


2339 
1337 


6499 
10452 


T/Maker 





6344 
2530 
8481 
10702 


13339 
13341 
13340 


6951 
4414 


1411 
3702 
5746 


7959 


2219 
4863 
5692 


11870 
11867 


3298 
6495 
‘1603 


1581 


Pacific Data 


TOT ACEP II cahhebeeen denies ss.0sssveon nae $1399.95 

Seiko ... 1 year 

Smart Label Printer Plus (Windows or DOS) 145.95 
ACCESSORIES 


American Power ... 2 years 
Back-UPS 250 115.95 3858 Back-UPS 400 179.95 
Back-UPS 450 215.95 7105 Smart-UPS 600 439.95 


Curtis ... lifetime 

Command Center PIUS............:::ceceeeeereeeeeeee 84.95 
Intel ... 3 years 

80387SxX........ 79.95 5409 80387DxX ....... 85.95 
Kensington Microware ... 1 year 

Full line available. Partial listing. 

MicroSaver Security System ............ceeeeees 39.95 
MasterPiece Plus.. 95.95 2587 Remote.. 105.95 
PC Power & Cooling ... 2 years 

CPU Cooler (for 386/33 up to 486) .........: 29.95 


Turbo Cool 200 149.95 7915 Turbo Cool 300 159.95 


Targus ... lifetime 

Notepac...... 35.95 1305 Universal..... 69.95 
Leather Notebook Case ............cceeceeeeeseeeeenees 95.95 
Tripp Lite ... 2 years 

Isobar 4-6...... 43.95 6200 Isobar 6-6 ........ . 49.95 


BC250 Battery Backup 119.95 9312 BC500 219.95 
DRIVES 


Colorado Memory Systems ... 1 year 


Jumbo 250 Tape Backup .............eeeeeeeeeees 179.95 
Trakker 250 Tape Backup (paralle/)............. 349.95 
Conner Peripherals ... 1 year 

CP30104H 120 MB IDE HD (19 ms)............ 199.95 
CP30204 210 MB IDE HD (16 ms) .............. 256.95 
lomega ... 1 year 

Trampporiable 90 PRO ieissciscssideceesescencssses 479.95 
Transportable MultiDisk 150... ee 559.95 


apersainip 
from Paper Direct 


4680 Incredible Image PAK 2000 for Win.—Over 
2,000 full-color CGM images drawn by pros. 

Includes 40 bitstream fonts. These easy-to-use 
images enhance everything (3/4 " only) $89.95 
3148 Incredible Image PAK 2000 DOS 149.95 


PC Powered 90 PRO 489.95 10537150 479.95 
90 MB Cartridge... 100.95 2467 Tripak... 289.95 
Tape250 Insider Half-Height Tape Backup.. 209.95 


Tape250 Parallel Port Tape Backup ............ 429.95 
NEC ... 2 years 

CDR-400 MultiSpin 3xp..................-- sees 449.95 
CDR-BOG MUNIS DIN SXE iii iivisarisecnivensncnn 499.95 
COR-GO0 MUlISpIn Sx... -ccccicsnssssccesecasenres 599.95 


TEAC ... 1 year 

1.2 MB Drive for AT 55.95 7371 1.44MB Drive 45.95 

35 /9.20-DUal FIODDY BHIVE iii ssnactescccscscuces 145.95 
MEMORY 

1 MB x 9 SIMMs (70 nanosecond) ..............+20+ Call 


4 MB x9 SIMMs (60 ns) 2497 4MB x9 (80 ns) call 


1 MB Chips (80 nanosecond, set Of 9) ...........05. call 

Pacific Data ... lifetime/60 day MBG 

4 MB Upgrd. for LaserJet 4 or 7960 8MB Upgrd. call 
DISKS/MEDIA 

Fuji ... lifetime 

3.5" HD Disks (10).... 12.95 2241 (50).... 50.95 

3.5" HD Disks (20) with storage CaSeé............. 24.95 


3.5" HD Preformatted Disks (20) w/storage case 25.95 
Kao 


3.5" HD Disks (70).... 12.95 11869 (30).... 35.95 
SAL DIGG fl ikeratininclagiveiiessneaiesicaasesiansiies 50.95 
Sony ... 1 year 

3.5" HD Disks (10).. 13.95 6375 (30)..... 37.95 
3.5" HD Disks (50).. 50.95 11871 (100)... 95.95 


DG60M (2 yr.) 12.95 
3M ... lifetime 
DC2120 Cartridge 22.95 


2520 DG9OM (2 yr.) 15.95 


11013 (3 pack) 60.95 





Abracadata 

13046 Design Your Own Home -Architecture for 
Windows—Gives you the tools to go from a 
simple sketch to professional plans. New 
features, and enhancements............. $31.95 
3629 Architecture for DOS 31.95 


OUR POLICY 
¢ We accept VISA and MASTERCARD. 
No surcharge added for credit card orders. 
Your card is not charged until we ship. 
lf we must ship a partial order, we never charge freight 
on the shipment(s) that complete the order (in the U.S.). 
No sales tax, except Ohio residents (please add 
applicable tax). 
e All U.S. shipments insured; no additional charge. 
APO/FPO orders shipped 1st Class Mail. 
International orders: U.S. $100 minimum, add 2% surcharge 
and $2.30 insurance. Manufacturer support and upgrade 
eligibility may be limited outside the U.S.A. Some products 
not available for export, call or fax information. 
Upon receipt and approval, personal and company checks 
clear the same day for immediate shipment of your order. 
Corporate P.O.s accepted subject to approval. 
e¢ COD max. $1000. Cash or cashier's check. COD orders 
require an additional $4.50 charge. COD orders ship via 
UPS and may require additional UPS charges. 
120 day limited warranty on all products. Defective software 
replaced immediately. Defective hardware repaired or 
replaced at our discretion. All items subject to availability. 
Prices and promotions subject to change without notice 
(e.g. SIMMs). 
We are not responsible for typographical errors. 
Order lines opened continuously from 8 a.m. Monday 
until 5 p.m. Sunday ET. Business offices at 603-446-3383 
Monday through Friday 9 a.m. to 5:30 p.m. ET. 


SHIPPING 


Continental U.S.: The total freight charge on any order placed 
with PC Connection is only $5. Barring events beyond our 
control, all credit card orders (no COD orders) phoned in week- 
days by 3 a.m. ET will ship Airborne Express for delivery the 
next business day. Which means same day delivery for orders 
placed between midnight and 3 a.m. ET. (Some orders may 
ship by UPS Ground for next day delivery). Saturday delivery 
available to many areas upon request at no additional charge. 
Order all day Saturday through noon on Sunday for Monday 
delivery. (Some areas require an additional day delivery). 
Hawaii, Alaska, Canada, Puerto Rico and the 

U.S. Virgin Islands: Shipping to these areas may require 
additional time and charges. Call 800-800-0004 for information. 
All other areas: Please call 603-446-0004 or 

FAX 603-446-7791 for information. 


Palo Alto Software 

6940 Business Plan Toolkit (3/4 " only)— eateries 
plans with preprogrammed spreadsheets and 
an award-winning text guide 


5382 Marketing Plan Toolkit (34 " only)—Plan 


75.95 





and manage the marketing process 
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N FREE Improv 2.0 





~3800-300-0004 


COPYRIGHT 1993 PC CONNECTION, INC. PC CONNECTION, EVERYTHING OVERNIGHT, PCTV, AND THE RACCOON CHARACTER(S) 
ARE REGISTERED TRADEMARKS AND ONE-MINUTE MAIL ORDER IS A TRADEMARK OF PC CONNECTION, INC., MARLOW, NH. 


FAC T FILe 


FutureTech FutureMate 433nV 
FutureTech Systems Inc., Six Bridge St., 
Hackensack, NJ 07601; 800-275-441 4, 
201-488-4414; fax, 201-488-4405 


List price: $3,729. 

Tested configuration: 121MB Conner CP2124 IDE 
hard disk with 32K buffer, 1.44MB floppy disk, 4MB 
RAM, mouse, 14,400-bps PCMCIA data/fax modem, 
DOS 6.0, Microsoft Windows 3.1. 


Options: Docking station, $525; extra nickel cadmium 
battery, $90; 14,400-bps data/fax PCMCIA modem, 
$495; PCMCIA Ethernet adapter, $265; external numer- 
ic keypad, $60; 12-volt battery adapter, $45. 

In short: Priced lower than its Broadax twin, the 
FutureTech FutureMate 433nV represents a more bud- 


get-conscious approach to power computing on the 
road. 
451) ON READER SERVICE CARD 





BIOS, and each owes its fine perfor- 
mance on our benchmark tests to its 
built-in local-bus IDE controller and 
Cirrus Logic color display technology. 

Indeed, these portables showed 
remarkable performance. The Future- 
Mate posted the 
fastest raw DOS 
video score of all 
the notebooks 
here, while the 
Broadax earned 
the top ranking 
on our DOS disk, 
Disk WinMark, 
and Winstone 
tests. Across the 
board, the §8.5- 
and = 8.4-pound 





Broadax 
FutureMate performed at the top of their 
respective processor classes. The one 
exception was the FutureMate’s Win- 
stone score, which ranked 22nd out of the 
33 tested units. The FutureMate is thus 


pound 
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more appropriate for use under DOS 
rather than Windows. 

On the power front, the portables are 
designed with built-in power-manage- 
ment features, which allow for user-pro- 
grammable sleep modes of varying 
lengths. Each notebook unfortunately 
uses a nickel cadmium battery rather than 
a nickel hydride battery, but each can take 
a charge quickly. Both units posted iden- 
tical 2-hour 27-minute battery times, 
which is roughly average for this test of 
color notebooks. 

It’s clear these systems benefit from 
the VESA local-bus technology, but the 
upgrade options add value too. Each unit 
supports a range of 486 processors and 
memory, disk, and display upgrade 
options. The bundled Megahertz fax/ 
modem card uses the appealing X-jack, 
rather than an ungainly dongle, that pops 
out of the card’s side to connect to tele- 
phone lines. 

Both units feature simultaneous exter- 
nal displays and come with one-year war- 
ranties.—GP 





CAF Technology Inc. 


GAF AquaLITE 486DX/336 
GAF AquaLITE 486DX/33T 


CAF Technology’s pair of 486DX/33- 
based active- and passive-matrix color 
notebooks are the only systems in this 
roundup that have left-mounted track- 
balls. Designed for the lefties among us, 
the CAF AquaLITE 486DX/33C and 
CAF AquaLITE 486DX/33T are good 
all-around notebooks that offer high 
performance and don’t skimp on the 
extras. 

Priced at $2,899, the passive-matrix 
486D X/33C comes with 8MB RAM, a 
130MB Toshiba hard disk, and a 2,400- 
/9,600-bps fax/modem card. The active- 
matrix 486DX/33T comes in the same 
configuration at a list price of $4,199. 
The AquaLITEs are nearly identical in 
design and performance. One difference 
is that the 486DX/33C has screen con- 
trols and a suspend/resume button on 
the lower right of the display, while the 
486D X/33T has just a screen adjustment 
wheel. 


The 486DX/33T’s 8.9-pound travel 


EPACI FLLE 


CAF AquaLITE 486DX/33C 

List price: $2,899. 

Tested configuration: 130MB Toshiba MK-2124FC 
IDE hard disk with 32K buffer, 1.44MB floppy disk, 8MB 
70-ns RAM, built-in trackball, 2,600-/9,600-bps fax 
modem, DOS 6.0, Microsoft Windows 3.1. 

Options: 213MB hard disk upgrade, $235; external 5.25- 
inch floppy disk, $266; 4MB RAM upgrade, $285; dock- 
ing station, $323; extra nickel cadmium battery, $98; 
2,400-/9,600-bps fax modem, $285; numeric keypad, 
$79; external battery charger, $143; AC adapter, $90. 


CAF AquaLITE 486DX/33T 
List price: $4,199. 
Tested configuration: 130MB Toshiba MK-2124FC 
IDE hard disk with 32K buffer, 1.44MB floppy disk, 8MB 
70-ns RAM, built-in trackball, 2,400-/9,600-bps 
fax/modem, DOS 6.0, Microsoft Windows 3.1. 
Options: Same as for the 486DX/33C. 
In short: Designed to appeal to lefties, the CAF 
AquaLlTE series provides good performance but cuts 
users off with subpar battery times. 


CAF Technology Inc., 1315 Johnson Dr., 
City of Industry, CA 91745; 800-336-9369, 
818-369-3690; fax, 800-329-2537 
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weight is slightly heavier than the 
486DX/33C’s 8.4-pound weight. With the 
exception of the docking station and 
external monitor connectors, all ports and 
connections— me 

including the 3.5- 
inch floppy drive 
bay—are laid out 
on the sides of 
the AquaLITEs. 
This is a particu- 
larly good design 
feature. The only 
odd design point 
with each of 
these units is the 





SUITABILI 
TO TASK 





unusual switch above the keyboard for 
swapping serial functions from the track- 
ball to the COM1 port. Also, both units 
lack PCMCIA slots. 

Performance was consistent and even- 
handed. The notebooks posted scores 
that landed in the 
top ten on nearly 
all of our bench- 
mark tests. They 
led the DX/33 
group and fared 
better than many 
systems with 
more-capable 
CPUs. The high- 
lights of their 
oe benchmark test 
showing were disk and graphics perfor- 
mance under Windows and their above- 
average Winstone performance. The 
486DX/33C earned a Winstone score of 
25.2, while the 486DX/33T posted a 
Winstone score of 25.5. 

The passive-matrix 486D X/33C man- 
aged a 2-hour 11-minute battery score, 
while the active-matrix 486DX/33T ran 
down its battery in 1 hour 59 minutes. 
Both scores were below average. 

CAF includes several extras with the 
AquaLITEs, including phone cables, 
external keyboard/keypad connector 
cables, and carrying cases. Interesting 
options for this pair of high performers 
include a $266 external drive, a $323 dock- 
ing station, and a $79 keypad. Both units 
come with one-year warranties —GP 


ITABILITY 
TO TASK 








Commax Technologies Inc. 
Commax Smartbook 


The Commax Smartbook is designed to be 
a flexible platform that fits the computing 
and pricing needs of a variety of users. 
Configuration 
options include a 
486D X/33 or 
486DX2/66_ pro- 
cessor and a 
120MB or 200MB 
hard disk. You 
can also buy the 
unit with a 2,400/ 
9,600-bps __fax/ 
modem card and 
up to 20MB of 


EXCELLENT 





PORTABLE TECHNOLOGY 
Color Portables 


‘Late Arrivals 


Arriving too late to undergo the full round of performance testing, these four 
notebooks and two notable notebook accessories caught our attention. All 
should be available by the time this issue goes to press. 





The combination of an Inex Technologies 
Model 4000 Series notebook and a SyDOS 
Personal CD makes on-the-go Windows 
sound applications a reality. The Inex 
comes with a tiny built-in microphone, an 
AudioDrive Windows-compatible sound 
chip, and PCAudio software. You can buy 
the model with CPUs ranging from a 
486SX/25 to a 486DX2/66. The SyDOS 
Personal CD connects to the parallel port 
of any PC and provides a maximum trans- 
fer rate of 176.4 Kbps. 





The Intelligent Notebook Systems Model 
8200 Series notebook, when combined with 
its docking station, is another interesting 
multimedia package. The docking station 
includes a CD-ROM player, two built-in 
speakers, a Diamond Stealth Pro VLB video 
card, a Creative Labs Sound Blaster 16 
sound card, and an Ethernet LAN card. The 
notebook comes with a 486DX2/66 CPU and 
a 340MB hard disk and features an active- 
matrix color display. 





The Gateway 2000 ColorBook features a 
very bright, very readable color display, 
yet it uses economical dual-scan passive- 
matrix screen technology. The ColorBook 
features a trackball that slides out from 
the front of the case, as well as a remov- 
able hard disk. The Gateway 2000 
ColorBook is available with CPUs ranging 
from a 486SX/25 to a 486DX/33, and with 
hard disk capacities ranging from 80MB to 
170MB. 





If NCR Corp.’s Safari 3180 looks a bit like 
the NEC UltraLite Versa 336, there’s a very 
good reason: NEC manufactures this model 
for NCR. The 486SL/33-based Safari 3180 
has a removable, reversible display; a 
removable hard disk; and a floppy disk that 
can be traded for an additional nickel 
hydride battery. NCR offers the unit with a 
180MB or 250MB hard disk and a mono- 
chrome, an active-matrix color screen, and 
even a pen-based display. 
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The notebook industry s first 4mm, : 
full-travel keyboard with the 
look and feel of a desktop system. 











Built-in Windows plus 
5OMHz 486DX2 processor 
(with coprocessor ) for 
blazing performance. 







TravelMate, WinDX2 and “Extending Your Reach With Innovation” are trademarks of Texas Instruments. Ballpoint and Quickport are trademarks of Microsoft Corp. 
Ethernet is a registered trademark of Xerox Corp. The Intel Inside logo is a trademark of Intel Corp. The Ready-to-Run logo is a trademark of Microsoft Corp. ©1993 TI. 
*Based on industry standard application performance speed tests. 


WINDOWS vw 


READY-TO-RUN 


New brilliant Active 
Matrix display — 
640 7 480 VGA with 
high-speed video 

_ system for lightning 
fast graphics. 








New TI TravelMate™ 4000E WinDX2"/50 
Active Matrix Color 


If you've been waiting for an active matrix color 
notebook with true desktop power, your wait 
is over. Thanks to the new TravelMate 4000K 
WinDX2/50 Active Matrix Color notebook 
from Texas 

Instruments. 

With 256 

brilliant, simul- 

taneous colors 

and a d0MHz 

486DX2 proces- 

sor, this power- 

house doesn’t just whisper color, it screams it. 
And yet the TravelMate 4000E 
weighs a mere 6.2 pounds, includ- 








ing battery. This convenient size 
and weight gives you more 





performance* than the Ma re oe +t 
leading 486 notebooks. like keyboard 

Thanks to the built-in metic keys 
Windows 3.1 and useful Tl 


utilities, you can power up to Windows in just 
15 seconds. And the TravelMate 4000E 
is Windows NT-compatible. With 4MB 
of main memory, expandable to 20MB, 
youre ready for today's and tomorrow's 
software. : = 
Using the mouse on the TravelMate 4000E 
is a snap. The Microsoft BallPoint™ mouse with 
QuickPort™ connection snaps on and off and 
needs no cable, giving you more flexibility and 
better ergonomics than a built-in mouse. With the 


industry's first 4mm, full-travel keyboard, the 
TravelMate 4000E gives you the feel of a desktop. 

If you work on the go, you'll also go for the 
rugged 200MB hard disk drive, the high-speed 


video bus and 1MB of video 


50MHz DX2 
RAM, as wellas the fullrange processor with 
aT coprocessor 
of connectivity options—snap- provides desktop 
on modules for Ethernet® ?eWormance 


in a notebook. 









LANs, SCSI-compatible devices 
and an internal 14,400 bps 
V.32 bis modem with 9,600 bps 
send/receive fax capability. 


Of the leading active matrix color notebook manufacturers, only 
TI offers the desktop performance of a 50MHz DX2 processor. 


Active Color Weight — 486 
Notebook (Ibs.) Processor Speed Coprocessor 
TravelMate 4000E 6.2 DX2 50MHz Yes 
Toshiba T4600C 6.9 SL 83MHz ~—s Yes 


Compaq LTE Lite 4/33c 6.5 SL 33MHz Yes 
IBM ThinkPad 720C 7.6 SLC2  d50MHz No 


EI ETT IMEI SN 


Texas Instruments offers over 10 models of 
486 notebooks for you to choose from. 


TI TravelMate 486DX2 Notebooks 
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50MHz Enhanced 
50MHz Monochrome Passive Color 
Active Color 


For more information about the only 486 
notebook family that won five Editor’s Choice 
awards in PC Magazine’s August issue, call 


1-800-527-3500 





EXTENDING YOUR REACH 
WITH INNOVATION" 


a TEXAS 
INSTRUMENTS 


CIRCLE 304 ON READER SERVICE CARD 





PORTABLE TECHNOLOGY 
Color Portables 





230 PCMAGAZINE DECEMBER 21, 1993 





PORTABLE TECHNOLOGY 
Color Portables 








FACT FILE 


Commax Smartbook 
Commax Technologies Inc., 2031 
Concourse Dr., San Jose, CA 95131; 800- 


526-6629, 408-435-5000; fax, 408-435-5005 


List price: $4,002. 
Tested configuration: 121MB Conner CP-2124 IDE 
hard disk with 32K buffer; 1.44MB floppy disk; 4MB 
RAM: built-in trackball; 2,400-bps data, 9,600-bps 
send/receive fax modem; DOS 6.0; Microsoft Windows 
31. 
Options: 200MB hard disk upgrade, $144; 4MB RAM 
upgrade, $280; 16MB RAM upgrade, $1,420; docking 
station, $330; extra nickel cadmium battery, $92; inter- 
nal 2,400-/9,600-bps fax modem, $134. 
In short: A disappointing battery life of 1 hour 15 min- 
utes mars an otherwise nice design. 

447) ON READER SERVICE CARD 


installable RAM. The © reviewed 
486DX2/66 Smartbook system with an 
active-matrix color display, 4MB_ of 
RAM, a 120MB hard disk, and a 
fax/modem card lists for $4,002. A mono- 
chrome version of the Smartbook costs 
half as much. 

But rudimentary power-management 
features limited the 8.1-pound Smartbook 
to 1 hour 15 minutes on our battery test— 
a showing that ranked 29th among the 
scores of our 33 tested portables. If you 
buy this notebook, we suggest that you 
also plan to spend $92 for an extra bat- 
tery—or two. 

The system’s center-mounted track- 
ball sits just above the keyboard, a place- 
ment that makes it a bit difficult to use at 
times. And the brightness control is han- 
dled via number-key/function-key combi- 
nations rather than via the more common 
and easily manipulated wheels on or near 
the display. The unit has no PCMCIA 
slots. 

The Smartbook showed uneven per- 
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You shouldnt Have 
A Leg To Get All The 


Bundled Systems That Will 


* Intel486™SX/33 CPU 

«4 MB RAM 

«1.44 MB 3!/," Floppy Drive 
* Super I/O Board 

*CMPD 800 Card 

«210 MB Hard Drive 
*CMPD .39 14" SVGA 

* MS-DOS 6/Windows 3.1 

« Keyboard and Mouse 


We feature 
Intel inside 
every computer 
shown. 








UPGRADABILITY 


ees Our VESA Local Bus 


en * : : 
> a 1 board and low-insertion 
=) I force socket let you 
coy f / 


“ upgrade all the way 
é it é 5 to Intel’s Pentium™ 
te . . ™ 
Overdrive™ processor. 


* Intel486™DX 2/50 CPU 

*4 MB RAM 

* 1.44 MB 3!/," Floppy Drive 
«210 MB Hard Drive 

* 1 MB Local Bus Video Card 


* Compudyne ECS I/O VESA 
Local Bus Motherboard 


* CMPD .39 14" SVGA 
* MS-DOS 6/ Windows 3.1 


* Keyboard and Mouse 


2% 
ee 4 ae 
wae 





OVERDRIVE” 
PROCESSOR 
UPGRADEABLE 


Our desktop systems 


are assembled and 


local customer support. 


Toll-free technical support. On-site service for desktops 


available at additional charge’. Training classes available. 


eg no questions asked, return policy: * 
1 year limited warranty. Extended warranty available. 


24 hours a day, 7 days a week. 


« Intel486™DX2/66 CPU 

*4 MB RAM 

* 1.44 MB 3!/," Floppy Drive 
* 210 MB Hard Drive 
*CMPD .39 14" SVGA 


* Compudyne ECS I/O VESA 
Local Bus Motherboard 


* 1 MB Local Bus Video Card 
* MS-DOS 6/ Windows 3.1 
* Keyboard and Mouse 

















Every 
PENTIUM: computer 
OVERDRIVE shown ts 
ces Pe a : M 1cn OS oft 

Windows™ 


Ready-to-Run 


CONFIGURABILITY 
If one of these bun- 
dled solutions 
doesn’t fit the 
bill, custom con- 
figure one from 





bb our stock of over 
~~ 5,000 products. 


GOVERNMENT/EDUCATIONAL SALES CALL: 
6 6 2 - 
FAX: 214-888-5783 - COMPUSA GSA#: GSOOK93AGS-6319 






, 8 6 GO 











« Intel486™ DX 2/66 CPU 

«4 MB RAM 

+ 1.44 MB 3 !/5" Floppy Drive 

«340 MB Hard Drive 

‘Irwin 250 MB Tape \g 
Backup System 

* 1 MB Super LB Video Card 

* Mitsumi CD-ROM Drive 

* Compudyne 24/96 Fax Modem 

* Compudyne ECS I/O VESA 

. Local Bus Motherboard 

E Compudyne 15" 

| .28 NI Monitor 

OVERDIVE- * Winfax Software Bundle 

+ 6 Software Titles 

* MS-DOS 6/Windows 3.1 





CD-ROM 





RETURNABILITY 
All systems come with a 30- 
gr) day, no questions 
«tasked return pol- 
icy."* It makes 
buying a com- 
puter care free. 


ie ee: ee « 


O Give An Arm F 
3ells And Whistles. 


Cost You Anything But. 





COMPUDYNE 
FROM COMPUSA: 
$1.3 BILLION STRONG 
AND GROWING 


The muscle behind Compudyne is none 
other than CompUSA®, the Computer 
Superstoresm, a publicly traded, 
$1.3 billion company with over 50 
locations across the United States. 

For the direct customer, this 
means that the full inventory of 
an entire superstore - over 5,000 





« Intel486™DX 2/66 CPU * Intel486™ DX 2/66 CPU products- is only one number away 
*8 MB RAM (1 MB x 8) *8 MB RAM (1 MB x 8) (that handy one below).Each system will 
« Dual 1.44 MB 3 !/,"/ «1.44 MB 3 !/," Floppy Drive be custom configured, tested, and 

1.2 MB 51/4" Floppy Drive + 1.2 MB 5!/4" Floppy Drive shipped from your local CompUSA by 
* 340 MB Hard Drive « 1.3 GB AT-_IDE Hard Drive team of technicians dedicated exclusively 
* Irwin 250 MB Tape « CMPD 800 256K Video to local customer support. 


Backup System 
* Compudyne ECS I/O VESA 
Local Bus Motherboard * Compudyne SCI I/O VESA 


- | MB Super LB Video Card Local Bus Motherboard 
" * Cable & Manual for SCI VL MB 
_ * Compudyne 17 


* Backup Power Supply 





.28 NI Monitor fa * CMPD .39 14" SVGA 
*« MS-DOS 6/ * MS-DOS 6/ 
peNtiuM: W/indows 3.1 PENTIUM: Windows 3.1 


PROCESSO 


I PROCESSOR 
URSRADEABLE * AutoDesk AutoSketch UPGRADEABLE, * Keyboard and Mouse 


* Keyboard and Mouse 





Compudyne and CompUSA team up 
to give you personal service, quick delivery, 
and the widest selection of name-brand 
items in the business, all at super low 





SERVICEABILITY ACCESSIBILITY . 
We offer know- ¢ Atlanta « Baltimore « Boston « Charlotte prices, everyday. 
ee see + Chicago + Cleveland « Cincinnati « Colombus .Y 
cdgeable Salespco- ¢ Dallas ¢ Denver « Detroit « Greensboro 
ple, on-site and + Houston * Kansas City + Las Vegas + Los Angeles 





¢ Miami + Milwaukee « Minneapolis 


or technical + New Jersey » New Orleans + New York City 
support, training * Norfolk + Philadelphia * Phoenix * Pittsburgh 3 © © = @ ] M i U & A 





classes, and toll-°* ¢ Providence « Rochester « Sacramento 
free phone ort. ¢ San Diego * San Francisco + St. Louts 
P so ee * Tampa * Washington, D.C. * West Palm Beach 


shipped from the nearest CompUSA Superstores. CompUSA is not responsible for typographic /technical 

errors. Other limitations apply. Training courses not offered as vocational training or as qualifying one for 24 HR FAX: 800-FAX-2212 

any particular employment. Course credits not transferable to any accredited educational institution. In 

Tex Sealer aga, SP ueaiena sama y se pee NS INTERNATIONAL PHONE: 214-888-5770 
exas, Nevada and Connecticut, classes are offered as employer sponsored courses, not open to general INTERNATIONAL ORDERS WELCOME 


public. Prices and specifications subject to change without notice. Intel 486 and the Intel Inside logo are 


trademarks of the Intel Corp. ™/@® Trademarks belong to their registered owners. CompUSA Direct, ON OUR 24 HR FAX LINE: 214-888-5706 
15167 Business Avenue, Dallas, TX 75244. CIRCLE 144 ON READER SERVICE CARD 


*Leasing arranged through Leasing Group, Inc., payments based on 36-month open-end rate. ** Must be “ Fiore] 
returned “as new” in original packaging. *Wéithin the continental United States. Each system will be THE COMPUTER SUPERSTORE... 
PCM1232 





formance, despite its sound mix of com- 
ponents. Its processor, DOSmark, and 
Graphics WinMark scores landed in the 
top ten—not surprising for a DX2/66- 
based system. Its DOS disk and Disk 
WinMark scores were merely midrange, 
however, and its DOS video and 
Winstone scores fell into the bottom of 
the test group. Unfortunately, the bot- 
tom line is that the tested Commax sys- 
tem simply did not live up to its signifi- 
cant potential. 

Commax Technologies offers the 
Smartbook with a one-year warranty. 
On-site service costs $100 for the first 
year.—GP 





Compag Computer Corp. 


Compaq Gontura 4/256 


Like the Compaq LTE Lite 4/33C (also | 


reviewed here), the Compaq Contura 
4/25C has changed little since our last 
portable-PC roundup. The only appar- 
ent addition is its 120/240/W model 
label, which corresponds to the plat- 
form that it is set uP for: DOS 6.0 and 
Microsoft Win- 
dows 3.1. Config- 
ured with a 
14,400-bps_— fax/ 
modem card, the 
passive-matrix 
Contura sells for 


SUITABILITY 
TO TASK 


$3,298. 
All the stan- 
dard Contura 


equipment, such 
as a clip-on track- 
ball and a dual- 
scan passive-color 
display, 1s includ- 
ed. The unit’s 
travel weight 
comes in at under 
8 pounds—which 


VENDOR SERVICE & 
RELIABILITY 







ABOVE — 
AVERAGE 
ABOVE 

AVERAGE 


ABOVE 
AVERAGE 
is about average. 

With the Contura, you get about 1 
minute less battery power than you do 
with the Compaq Lite, according to the 
results of our battery test. Nevertheless, 
the Contura can last for more than 3 
hours on a charge. 

The Contura posted a remarkably low 


Winstone score of 7.7. In comparison, the 
Compaq Lite posted a score of 20.9. The 
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Compaq Contura 4/25C 
Compaq Computer Corp., P.O. Box 
692000, Houston, TX 77269-2000; 800-345- 
1518, 713-378-8820; fax, 713-378-1442 


List price (estimated): $3,398. 

Tested configuration: 120MB Compaq IDE hard disk, 
1.44MB floppy disk, 4MB RAM, mouse, SpeedPAQ 144 
cellular 14,400-bps data/fax modem, DOS 6.0, 
Microsoft Windows 3.1. 

Options: 209MB hard disk upgrade, $752; 4MB RAM 
upgrade, $262; 8MB RAM upgrade, $526; 16 MB RAM 
upgrade, $1,559; nickel hydride battery pack, $121; 
enhanced nickel cadmium battery pack, $84: auxiliary 
battery, $24; external battery, $93; SpeedPAQ 144 
modem, $549; enhanced keyboard, $89; external numer- 
ic keypad, $82; battery charger/discharger, $93; AC 
adapter, $93: 12-volt battery adapter, $95; Contura 
active-matrix display option kit, $2,499. 

In short: A 3-hour battery life and a rich set of standard 
features balance out uneven performance. 


Sys) _ON READER SERVICE CARD 


unit fared particularly poorly on our DOS 
video and Graphics WinMark tests, plac- 
ing 29th and 31st, respectively, out of 33 
portables. Its processor, DOS disk, and 
DOSmark scores were more consistent 
with other portables in its 25-MHz CPU 
class, however. 

Given the success of the Contura line, 
one can guess that Compaq sees little rea- 
son to alter a thriving product. But the 
Contura is ripe for some changes. 
Namely, the company should consider 
incorporating PCMCIA slots to open up 
expansion possibilities. Since the line isn’t 
meant for desktop-replacement duties, 
local-bus technology is less of an issue 
here, but it would certainly 1 improve over- 
all peripheral performance. 

The Contura comes with a 3-year war- 
ranty. On-site service for the first year is 
included.—GP 





~ Compaq’s reputation for high-quality ser- 








Compag Computer Corp. 


Compaq LTE Lite 4/330 
120/240/W 


Apart from an upgrade to the SL/33 CPU, 
little has changed with the $5,167 Compaq 
LTE Lite 4/33C since it was last reviewed 
in our August issue. This PC is made for 
docking, and its prime selling points con- 
tinue to be heavy-duty construction and 


vice and support. 

This enhanced version of the former — 
LTE Lite 4/25C, also called the Model 
120/240/W, includes a 9,600-bps data-only 
modem and is configured with 8MB of 
RAM. The W means it’s Windows-ready 
and the 240 represents the added hard 





FACT FILE 


Compag LTE Lite 4/33C Model 
120/240/W 
Compaq Computer Corp., P.O. Box 
692000, Houston, TX 77269-2000; 800-345- 
1518, 713-378-8820; fax, 713-378-1442 


Estimated price: $5,167. 

Tested configuration: 120MB Compag IDE hard disk, 
1.44MB floppy disk drive, 8MB RAM, mouse, 9,600-bps 
data-only modem, DOS 6.0, Microsoft Windows 3.1. 
Options: 209MB hard disk, $752; 4MB RAM upgrade, 
-$369; 8MB RAM upgrade, $849; 16MB RAM upgrade, 
$2,199: port replicator, $79; enhanced port replicator 
with built-in SCS] and Ethernet adapters, $299; nickel 
hydride battery, $187; nickel cadmium battery, $121; 
SpeedPAQ 144 cellular 14,400-bps data/fax modem, 
$549; enhanced keyboard, $89; external storage mod- 
ule, $165; CD-ROM adapter, $246; desktop expansion 
base, $599. 

In short: The Compag Lite had spotty performance 
results but excellent battery life. 
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An AT&T Company 


Just What The Doctor Ordered. 














A worry-free warranty for 
three full years. 


You've got enough worries 

without having to figure out how 

to get your PCs fixed. Thanks to 
NCR, life just got simpler due to our 
world-class warranty protection. 


‘Only NCR desktop PCs 
come with a three-year, 
On-site warranty. 


Our desktop warranty is the best in the 
industry. There’s no fine print. No 
exceptions. Just an old-fashioned 
promise to be there when you need us. 


Free house calls. 


House calls for three years? Hard to 
believe. But what else would you expect 
from AT&T/NCR? Fact is, we make it 
down right easy. We come directly to 
you the next business day. We’re there 


when you need us and not just for the 
first year...we’ll come to you for THREE 
FULL YEARS. 





Full coverage. 


We don’t scrimp when it comes to getting 
your PC back on its feet. Parts and labor 
are included. So’s the monitor. 


When we say “full coverage” we mean it. 
It’s just one more way to show you we're 
totally committed to your satisfaction. 
(Besides, with our product reliability, 

it’s the least we could do.) 


No deductibles. 


Our desktop warranty has no 
hidden costs, no upfront service 
fees. It’s absolutely free. 


Just think of NCR’s warranty as 
your prescription to the best care 
anywhere in the United States. (And our 
bedside manner is darn friendly, too.) 


Premium Services. 


24-Hour Toll-Free 
Techline Support. 


Superior Support From 
NCR Service Specialists. 


We've been around long enough to 






That means no 


know that when something goes wrong, more late 

i's important to have someone on-site nights for you 

who knows your system inside and out. at the 

That’s why we insist on having our own emergency 

dedicated support staff. room. Just PHONE UP PORT 
call our 


Our warranty is 
a real dollars 
and cents 
commitment to 
you. It covers all 
U.S.-installed 
equipment. We 
don’t expect our 
systems to bring you anything other than 
tremendous satisfaction. We’ve staked 
our reputation and resources on their 
quality by giving you a true benchmark 
for comparison. 


Techline. It’s toll-free, twenty-four hours 
a day. You'll talk with some of the best- 


ON-SITE SERVICE BY trained folks in the business who will 


Ask about our 30-Day, 
no-questions-asked 
Money-Back Guarantee. 


NCR SERVICE SPECIALISTS 





The best way to appreciate an NCR 
system is to put it through its paces. And, 
if in a month’s time, you find it’s just not 


help get your system up and raring to go. 


for you, send it back. We'll refund your 
money. No questions asked. 


We don’t want to just satisfy you. We 
want to delight you. 


There’s just too much at stake. 
A system that meets your needs. 
A hard-won reputation for us. 


So, we'll do whatever's necessary to 
make sure your system stays healthy for 
the days and nights ahead. 


AT&I/NCR technology, a worry-free 
desktop warranty, and superior 
support services... 


Just what the doctor ordered. 


(No appointment necessary.) 





Healthy Choices. 





. Intel Pentium OverDrive Ready 

- Intel486SX/25 (upgradable to 50MHz) 

- 3 ISA Expansion Slots/3 Drive Bays 

- 120MB Hard Drive (expandable to 1GB) 

- 4MB RAM at 70ns (expandable to 32MB) 

. External Cache Upgradable to 256KB 

- 3.5” Floppy Disk Drive 

- VESA Local Bus Video 

- Windows TurboCharger Video (Cirrus 5426) 
w/1MB Video RAM 

- 14" SVGA VESA Flicker-Free .39mm Monitor 


Performance on a Budget! 


NCR 
486DX2/50 


$2,370 


or 
$85/month 


a 
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. Intel Pentium OverDrive Ready 

- Intel486DX2/50 

. 2 VESA Expansion Slots/4 ISA Expansion Slots 

- 5 Drive Bays 

- 240MB Hard Drive (expandable to 2GB) 

- 8MB RAM at 70ns (expandable to 64MB) 

- External Cache Upgradable to 256KB 

- 3.5" Floppy Disk Drive 

- VESA Local Bus Video 

- Windows TurboCharger Video (Cirrus 5426) 
w/1MB Video RAM 

. 14" SVGA VESA Flicker-Free .28mm Monitor 


Outstanding Business Workhorse! 


All NCR Desktop Systems Include: 


Great Systems. 
Great Prices. 
Great Values. 





™ 


READY-TO-RUN 


NCR 
486DX2/66 


$3,570 


r 
$121/month 


- Intel Pentium OverDrive Ready 

- Intel486DX2/66 

. 2 VESA Expansion Slots/4 ISA Expansion Slots 
- 5 Drive Bays 

- 340MB Hard Drive (expandable to 2GB) 

- 12MB RAM at 70ns (expandable to 64MB) 

- 64KB External Cache (upgradable to 256KB) 

- 3.5" Floppy Disk Drive 

- VESA Local Bus Video 

- Diamond Viper Video (Weitek P9000) 


w/2MB Video RAM 


- NEC 15" SVGA VESA Flat Screen .28mm Monitor 


Graphics Powerhouse! 









Demand the best. Only with NCR. 


NCR 
486SX/33 


$1,530 


$1,855 
(w/486DX/33) 





. Intel Pentium OverDrive Ready 

. Intel486SX/33 (upgradable to 66MHz) 

. 3 ISA Expansion Slots/3 Drive Bays 

- 160MB Hard Drive (expandable to 1GB) 

- 4MB RAM at 70ns (expandable to 32MB) 

- External Cache Upgradable to 256KB 

- 3.5" Floppy Disk Drive 

- VESA Local Bus Video 

- Windows TurboCharger Video (Cirrus 5426) 


w/1MB Video RAM 


. 14" SVGA VESA Flicker-Free .28mm Monitor 


Great For Home Or Office! 


NCR 
486DX2/66 


$3,465 


$117/month 


. Intel Pentium OverDrive Ready 

- Intel486DX2/66 

. 2 VESA Expansion Slots/4 ISA Expansion Slots 
- 5 Drive Bays 

- 520MB Hard Drive (expandable to 2GB) 

- 16MB RAM at 70ns (expandable to 64MB) 

- 256KB External Cache 

- 3.5" Floppy Disk Drive 

- Upgradable to VESA Local Bus Video 

- SVGA Server Video (Cirrus 5422) 


w/512KB Video RAM 


. 14" SVGA VESA Flicker Free Screen .39mm Monitor 


Fantastic File Server! 









Mouse, Windows 3.1, MS DOS 6.0 - Superior connectivity, flexibility and mobility. 
Options: ‘Great Windows™ systems. 
- Fax/modems i spine service 24-hour Tech support. 
- Networking cards ee ee 
> parts, labor and monitor included. 

* Memory/disk upgrades 
- Printers — 
- A variety of popular =a INE Fae cJ 

applications == Atal An AT&T Company 


Call NCR Direct Connect: 800-804-4398 


NCR products are available through Direct Connect or through your local reseller. Call 1-800-624-7187 for the reseller nearest you. 





Healthy Choices For Active People. 


Hit the highway with our Road-Ready Systems. They’re part of our Mobile Networked Computing strategy that 
combines NCR’s innovative portable technology with AT&T’s global communications leadership, like our AT&T 
EasyLink Services, a portable communications network. Our notebooks are smaller, lighter, faster and better- 


connected than ever before. 





e Intel486SX/25 (upgradable to 487) 

e 170MB Removable Hard Drive 
(80MB and 120MB available) 

e 3.5" Internal Floppy Drive 

e 3-4 Hour Battery-life 

e 6.1 Ibs. (5.5 mono, 6.3 active color) 

© 11" x 8.6" x 1.9" (11" x 8.6" x 1.7" mono ) 

e 9.5" Double-scan Passive Color Screen 
(TFT active color and mono also available) 

e 4MB RAM (upgradable to 20MB) 

e 1MB Video Memory 
(mono and active 512KB) 

e 1 PCMCIA slot (Type 2) 

e Local Bus Video 

e Dual Video Display 

e Front-mounting Cableless Trackball 

e Enhanced Pre-loaded Software 
DOS 6.0, Windows 3.1, Bitfax, Tourguide, 
AT&T Mail AccessPLUS and on-line 
Windows documentation 

e 3-year Warranty (first year on-site) 


Order AT&T/NCR. 
We've Made It Easy. 


We accept VISA, MasterCard or 
American Express credit cards. 
Also, don’t forget to ask about 
your business financing and 
leasing options through AT&T 
Capital Corporation. 


Hours: 8 AM - 8 PM, 


Monday through Friday. 


om 
yr | a | Welcome 


$3,280 


or 
$111/month 


Safari 3150 Safari 3180 


Passive Color Active Color 
$3,425 $4,420 
(Call now for price or 

and availability $149/month 


on active color) 


Road-ready accessories 


e AT&T Keep in Touch PCMCIA Modem 
14.4 data/9.6 fax cellular ready 
¢ DataRace™ PCMCIA Modem 9.6 data/9.6 fax 
¢ Cellular Interface Cable (Connects AT&T 
modem to cellular phone) 
¢ PCMCIA 10Base2 Network Interface Card 
¢ PCMCIA Thick Ethernet Network Interface Card 
¢ PCMCIA Thin Ethernet Network Interface Card 
¢ PCMCIA WaveLAN Network Interface Card 
e External Battery Charger & Auto Adapter 
e Extra batteries, hard drives, additional 
RAM and other accessories available. 








e |Intel486SL/33 

e 180MB Removable Hard Drive 
(250MB available) 

e 3.5" Internal Floppy Drive (can be 
replaced w/2nd battery) 

e 3-6 Hour Battery-life (upgradable to 12) 

e 6.8 lbs. (6.1 mono) 

eT? 496 X71" 

e 9.5" TFT Active Color Removable Screen 
or 9.4" Mono Screen 

e AMB RAM (upgradable to 12IMB) 

e 1MB Video Memory 

e 2 PCMCIA Slots (Type 2) or 1 Slot (Type 3) 

e Local Bus Video 

e Dual Video Display 

e Trackball 

e Enhanced Pre-loaded Software 
DOS 6.0, Windows 3.1, Bitfax, Tourguide, 
AT&T Mail AccessPLUS and on-line 
Windows documentation 

e 3-year Warranty (first year on-site) 


Performance, Price, Service, Support. 


Ala 


(ui 


An AT&T Company 


Call NCR Direct Connect: /800-804-4398 


NCR products are available through Direct Connect or through your local reseller. Call 1-800-624-7187 for the reseller nearest you. 


NCRis the name and mark of NCR Corporation. AT&T and the AT&T globe design are registered service marks and trademarks of American Telephone and Telegraph Company. The Intel Inside logo, Intel486 and Pentium are trademarks of the Intel Corporation. 
DOSand Windowsare trademarks of Microsoft Corporation, All other trademarks acknowledged. Prices, configuration and availability subject to change without notice. Prices and money-back guarantee do not include shipping. Shipping charges are calculated 
according to weight and distance. Appropriate sales tax will be added. NCR Corporation is not responsible for errors in typography or photography. © 1993 NCR Corporation. 


disk capacity if you use DOS 6.0’s disk 
doubling utility. Another version of the 
Compaq Lite, the model 209/418/W, 
priced at $4,699, is also available. This one 
comes without the modem but with 4MB 
of base memory and a 209MB hard disk. 

Both versions give you active-matrix 
color technology packaged in a system that 
includes an bee flash ROM BIOS 
and fine power- 
management fea- 
tures. Travel 
weight for each 
unit is 8 pounds. 
The only short- 
comings of these 
units are their lack 
of PCMCIA sup- 
port and their 8.5- 
inch screens. 

The Compaq 
Lite is starting to 
take performance 
hits from similarly 
configured local- 
bus portables. For 
instance, with re- 

~~ gard to DOS vid- 
eo SeHOrnanes: the Copa Lite ranks 31 
out of the 33 systems tested. On its Disk 
Winmark and Graphics Winmark scores, 
the unit ranks at the bottom of its CPU 
class as well. On the other hand, this system 
came up with an excellent 3 hours 2 min- 
utes on our Battery Rundown test. The 
highlight for the Compaq Lite was on our 
Winstone test, where it took ninth position 
among the entire test group. 

Compaq backs this product with a 
three-year warranty.—_GP 
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Compudyne Products 


Gompudyne 486DX2/66 Color 
Slimnote 


The Compudyne 486DX2/66 Color 
Slimnote, with its powerful DX2/66 Intel 
processor, ought to be an impressive per- 
former, but both its battery life and its 
Windows benchmark-test performance 
left something to be desired. 

The Slimnote produced spotty test 
results. On our processor tests, it ranked 
an impressive sixth among all machines 
tested, but it was outperformed on those 


PORTABLE TECHNOLOGY 
Color Portables 


same tests by all 
but one DX2/66 
portable and by 
two Texas Instru- 
ments systems 
with the _ less- 
capable DX2/40 
and DX2/50 pro- 
cessors. The Slim- 
note stood in 
roughly the same 
position on the 
DOSmark and 
disk performance 
tests; it dropped 
further on the 
Winstone and 
Graphics Win- 
mark tests, which 
suggests that the 
portable may be better uted for DOs 
applications than Windows functions. 
Due to its power-processor, 


SUITABILITY 
TO TASK 


the 


FACT FILE 


Compudyne 4DX2/66 
Color Slimnote 
Compudyne Products, 15167 Business 
Ave., Dallas, TX 75244; 800-862-3099, 


214-702-0055; fax, 214-888-5743 


List price: $3,999. 

Tested configuration: 212MB Toshiba MK2224FC IDE 
hard disk with 128K cache, 1.44MB floppy disk drive, 
4MB RAM, built-in trackball, DOS 6.1, Microsoft 
Windows 3.1. 

Options: 4MB RAM module, $230; extra nickel hydride 
battery, $149; 2,400-/9,600-bps data/fax modem, $200: 
numeric keypad, $60; extra AC adapter, $90; 12-volt bat- 
tery adapter, $60. 

In short: The Compudyne 4DX2/66 Color Slimnote, a 
high-end portable system, performed impressively on our 
benchmark tests under DOS while displaying below- 
average battery life with a time of just 1 hour 27 minutes. 
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Slimnote’s battery performance was fair; 
the unit ran for 2 hours 3 minutes between 
recharges. Other DX2/66 portables ranged 
from less than 1 hour to over 2 hours. With 
a travel weight of 8.4 pounds, however, the 
Slimnote puts a power processor in a tight 
package. Compudyne offers the notebook 
for an attractive $3,999, but the system is 
lacking a PCMCIA expansion slot. 

Aesthetics and ergonomics are not the 
Slimnote’s strong suits either. The bright- 
ness-adjustment slide-bar for the 9.5-inch 
active-matrix screen has a tendency to 
stick. The keyboard has generously sized 
keys, but they lack positive feedback. The 
trackball, mounted in the panel in front of 
the keyboard, requires that the user 
remove his hands from the keyboard to 
move the cursor. 

The Slimnote comes with a one-year 
warranty. One year of on-site service is 
available for an additional $99.—SWP 





DEGpe 495916 


With the exception of the corporate 
labels, the dark-gray boxes holding the 
AST PowerExec 4/33SL ColorPlus and 
the DECpc 425SLC are nearly identical. 
The PowerExec and 425SLC share the 
same design, 8-pound travel weight, and 
pair of Type II PCMCIA slots, but J22 
have different processors, hard disk 
options, and lev- sn 
els of all-around 
performance. 
The PowerExec 
uses an SL/33 
CPU; the 
425SLC uses the 
slower SL/25. 

The 425SLC 
has an excellent 
keyboard design 25 
with lively feel, intuitive layout, aid good 
key size (except for the top row, where 
the function keys are about the size of 
grains of corn). The trackball is contained 
in a pod that firmly attaches to the front of 
the machine’s case just below the key- 
board. Because the trackball is electrical- 
ly connected via a four-pin plug, there are 
no annoying cables. But while the track- 
ball is convenient, it can be awkward 
to use. 
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a memory or drive component drops below a pre-established 





ther companies wait until after your server breaks to fix 
level of performance, your ProLiant will alert you. That way, 


it. At Compaq, however, we understand the importance 
memory and drives can be replaced before a potential failure 


of safeguarding your mission-critical applications. Which 
occurs. For free. Because the components are covered by the 


is why we back all our ProLiant servers with a combination 
Compaq 3-year, on-site’ warranty. And if you want to make 


of support technologies and services that can anticipate 
it really easy on yourself, you can configure your system tc 


problems and prevent them from occurring. The most notable 
notify a CompaqCare System Partner, who will send a highly 


of which is our Pre-Failure Warranty. Here’s how it works. If 


© 1993 Compaq Computer Corporation. All Rights Reserved. Compaq Registered U.S. Patent and Trademark Office. ProLiant, Insight Manager and QuickFind are trademarks of Compaq Computer Corporation. Pre- 
Certain restrictions and exclusions apply. Monitors and certain options covered by a one-year warranty. For further information on our limited warranty, contact the Compaq Customer Support Center. 


~PRE-FAILURE WARRANTY. 
T AIN’T BROKE, DON’T FIX IT. 















cilled network technician to your office to fix your server for 


u. So you can avoid downtime and lost data. Not to mention 
-xiety about running your mission-critical applications. 
And you won't get this kind of assurance our any 
ther computer company. In fact, only Compaq can offer 
ou a Pre-Failure Warranty, because only Compaq servers 


-ve Insight Manager, an innovative software tool that 


constantly monitors the health and performance of your 
server. So a small problem with a drive doesn’t get the 
chance to become a big problem with your network. 

As if all that weren’t enough, we even back our servers 
with free, round-the-clock phone support, every day of the 
week. And we offer optional Advanced Network Support 
Agreements, which include both comprehensive operating 
system and third-party hardware support for your entire 
network. What’s more, you'll have the option of 
subscribing to QuickFind, a CD-ROM resource for 
. . supporting Compaq-based networks, which is 
: proactively updated on a biweekly basis. All of 
? which should make you feel even more confident 
about choosing Compaq as your network server platform. 

To receive information about the unique dependability 
and support features of the ProLiant, call 1-800-345-1518. 
Choose PaqFax and order document number 4253 or 4255. 
We think you’ll agree, the best way to protect your mission- 


critical applications is with a ProLiant. After all, ignoring 


a problem won't make it go away. COMPAG. 


, PaqFax and CompaqCare System Partner are service marks of Compaq Computer Corporation. *This service provided by Contracted Service Providers and may not be available in certain geographic locations. 
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DECpc 425SLC 
Digital Equipment Corp., 40 Old Bolton 
Rd., Stow, MA 01775; 800-722-9332, 
508-493-5111; fax, 800-524-5624 


List price: $3,999. 

Tested configuration: Quantum Go-Drive 120MB IDE 
hard disk, 1.44MB floppy disk drive, 4MB RAM, track- 
ball, DOS 6.0, Microsoft Windows 3.1. 


Options: 200MB hard disk upgrade, $800; docking sta- 
tion, $379; docking port, $89; nickel hydride battery 
pack, $169; PCMCIA 14,400-bps fax modem, $549; 
numeric keypad, $79; battery charger, $49; extra AC 
adapter, $79; car battery adapter, $129. 

In short: Similar in design to AST Research's 
PowerExec 4/33SL ColorPlus, the 425SLC portable man- 
ages to provide good performance and features in addi- 
tion to almost 3 hours of battery life. Its active-matrix 
screen provides clean, crisp colors. 


By) ON READER SERVICE CARD 


The system’s active-matrix screen is 
excellent, measuring 9.5 inches diagonal- 
ly and offering clear,.crisp color and excel- 
lent “viewability” from even extremely 
wide angles. Fortunately, the screen never 

seems to need adjustment; the positive/ 
negative-style brightness- and contrast- 
adjustment buttons seem to have little or 
no effect on the quality of the screen’s 
image. 

The 425SLC’s use of an SL/25 proces- 
sor meant that the unit generally took a 
backseat to the 33-MHz PowerExec on 
all tests but the Graphics Winmarks, 
where the two systems tied. Both units 
had good battery life, with the 425SLC 
managing 2 hours 47 minutes. Digital 
Equipment Corp. offers what it calls 
Passport Service for $200. Should the 
system fail on the road, Digital will 
repair it and ship it to your next destina- 
tion. The unit comes with a three-year 
warranty.—Steve Potter 
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HyperData Technology Corp. 


HyperBook 32205L6/33 
HyperBook 3300DX2/50 


The HyperData Technology Corp.’s 
HyperBook 3220SLC/33 and 3300- 
DX2/50 are certainly distinctive-looking 
notebooks. Their slate-gray bases and 
purple, turquoise, and mauve buttons, 
dials, and labels set them apart in terms of 
design. 

The 8.2-pound 3300D X2/50, with its 
Intel 486DX2/50 CPU and active-matrix 
display, is a top-end machine for power 
users. The 7.8-pound 3220SLC, howev- 
er, with its Cyrix CX486SLC/33 proces- 
sor and dual-scan passive-matrix screen, 
trades CPU power for longer battery 
lite: 

Each screen offers adequate though 
not outstanding performance for its unit’s 
price class. The active-matrix screen has 
richer colors than does the dual-scan pas- 
sive display, but the latter is more than 
adequate. 

The systems’ keyboards are identical 
to one another; each offers a separate 16- 
key numeric ioe Although this is 

sem a nice feature, 
the tradeoff is 
that the rest of 
the keyboard is 
cramped. The 
design’s high 
point is the track- 
ball, which is 
built into the bot- 
tom third of the 
base, below the 
mame «6CcKeyboard. The 

large trackball eters eee control. 

The lack of PCMCIA slots is partially 
offset by the availability of internal fax 
modems. The 3220SLC’s RAM is 
expandable to 8MB; the 3300DX2/50’s 
RAM can be expanded to 20MB. 

The 3300DX2/50 was a high flier on 
our performance tests, finishing near the 
top in all but two categories: It took sec- 
ond place on the Winstone test, seventh 
on processor tests, third on Disk 
Winmark tests, and fourth on its 
DOSmark score. 

The 3220SLC’s performance was 


SUITABILITY 
TO TASK 


more in the mid- 
field, reflecting 
the abilities of 
that §system’s 
Cyrix chip. The 
price of the 
high-flying per- 
formance that 
you get with the 
3300D X2/50 sys- 
tem is dear, how- Bone 
ever. At $6,895, eee 
it is the costliest of all the machines we 
tested for this roundup. The 3220SLC 
sells for just $2,995. 


SUITABILITY 
TO TASK 





Ee CT FILE 


HyperBook 3220SLC/33 
List price: $2,995. 
Tested configuration: 130IMB Toshiba MK2124FC IDE |. 
hard disk with 32K buffer, 1.44MB floppy disk drive, 
8MB RAM, 2,400-/9600-bps data/fax modem, DOS 6.0, 
Microsoft Windows 3.1. 
Options: 340MB hard disk upgrade, $540; with 4MB 
RAM, $400 less; extra nickel cadmium battery, $60. 


HyperBook 3300DX2/50 
List price: $6,895. 
Tested configuration: 212MB Toshiba MK2224FC 
IDE hard disk with 128K buffer, 1.44MB floppy disk 
drive, Z0MB RAM with 128K of external cache, 
2,400/9,600-bps fax modem, DOS 6.0, Microsoft 
Windows 3.1. 
Options: same as 3220SLC/33, except: with 4IMB RAM, 
$2,100 less; with 8MB RAM, $1,700 less; with 12MB 
RAM, $1,300 less. 
In short: The 3220SLC2 and 3300DX2/50 HyperData 
notebooks are short on battery life and high on price. But 
both of these color portables stand out in terms of 
design. 


HyperData Technology Corp., 809 S. 
Lemon Ave., Walnut, CA 91789; 909-468- 
2955; fax, 909-468-2961 
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On our Battery Rundown test, the 
-HyperBooks offer a trade-off of perfor- 
mance versus battery time: the 3220SLC 
logged a time of 2 hours 27 minutes, but the 
3300D X2/50 finished dead last on this test, 
with a time of 51 minutes. Both units come 
with a one-year warranty; on-site service is 
not available through the vendor.— SP 





IBM Personal Computer Co. 
IBM ThinkPad 3506 


There are many similarities between the 
$2,499 IBM ThinkPad 350C and the 
IBM ThinkPad 750C high-end note- 
book. The 350C’s anthracite-colored 
case shares its color and shape with the 
more expensive machine’s case. The two 
units share a spacious keyboard design 
with a lively feel and the unique, easy- 


to-use TrackPoint II “eraser-in-the-key- 


board” pointing system. The systems dif- 


FACT FITLE 


IBM ThinkPad 350C 
IBM Personal Computer Co., Rte. 100, 
Somers, NY 10589; 800-772-2227; 
fax, 800-426-4329 


List price: $2,499 

Tested configuration: Maxtor 25128A 127MB IDE 
hard disk with 32K cache, 1.44MB floppy disk drive, 
4MB RAM, DOS 5.02, Prodigy. 

Options: 8MB RAM upgrade, $499; 16MB RAM 
upgrade, $2,399; nickel hydride battery pack, $175; 
9,600-bps fax modem, $499; AC adapter, $85; wall- 
mount adapter, $65. 

In short: A compact, light, and powerful machine with 
an adequate passive-matrix color screen, the ThinkPad 
350C is the perfect little brother to IBM’s far more 
expensive ThinkPad 7500. Its only significant shortcom- 
ing is its battery life: barely two hours on our Battery 
Rundown test. 
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fer, however, in 
terms of weight, 
display, and 
price: The 350C, 
a value leader, is 
lighter, has a pas- 
sive-matrix 
screen, and costs 
$2,000 less than 
its high-end 
counterpart. 

Still, you 
don’t get what 
you don’t pay 
for. You won’t 
get the 750C’s 
superb 10.4-inch, 
active-matrix 
- screen or its 
SL/33 processor. You must settle for a 
smaller—though quite good—9.7-inch, 
passive-matrix color display and an 
SL/25 CPU. On the other hand, the 
350C fared well on performance tests, 
outpacing the other SL/25-equipped 
models on some of the benchmark tests. 
On the Winstone and DOS video tests, it 
outperformed even the 750C-. In fact, the 
350C’s only shortcoming is its battery 
life; it lasted for only 2 hours 2 minutes, 
a below-average time for today’s color 
notebook. 

The 350C has an advantage also in 
terms of weight, because it uses a small, 
plug-in transformer instead of a large, in- 
line power brick. Travel weight is kept 
down to a svelte 6.4 pounds. The unit 
comes also with a PCMCIA Type II slot 
and an optional internal modem, an 
impressive combination. 

IBM provides a one-year on-site war- 
ranty that includes two-way shipping for 
repairs; a year of on-site service costs $40. 
The machine comes loaded with IBM 
DOS 5.02 and Prodigy, but not with 
Windows, so be sure to figure in that extra 
cost when making comparisons.—SP 


SUITABILITY 
TO TASK 


VENDOR SERVICE & 
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IBM Personal Computer Co. 


IBM ThinkPad 7506 


If you thought IBM hit the notebook- 
technology ceiling with its ThinkPad 
720C, you’re in for a pleasant surprise. 
The 750C retains the 10.4-inch, active- 
matrix screen and the great keyboard, but 


FACT EILE 


IBM ThinkPad 750C 
IBM Personal Computer Co., Rte. 
100, Somers, NY 10589; 800-772-2227; 
fax, 800-426-4329 


List price: $4,699. 

Tested configuration: IBM WDA-2160 171MB IDE 
hard disk, 1.44MB floppy disk drive, 4MB RAM, DOS 6.1, 
Prodigy. 

Options: 340MB hard disk, $1,299; external floppy 


disk attachment kit, $135; 8MB RAM upgrade, $905; 
16MB RAM upgrade, $1,999; docking station, $899; 
port replicator with PCMCIA slot, $299; port replica- 
tor, $109; nickel hydride battery pack, $199; 14,400- 
bps PCMCIA fax modem, $595; battery quick charger, 
$259: AC adapter, $159; upgrade kit to pen screen, 
$1,399. 

In short: While the IBM ThinkPad 750C wasn't the per- 
formance leader in this review, its terrific screen, excel- 
lent keyboard, and clever design make it a traveling 
companion without equal. 
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it adds built-in audio circuitry and more— 
in a lighter, 7.8-pound package. 

The 750C is a good choice for travel- 
ers—if you have the $4,699. The unit, 
which includes a headphone jack, voice- 
annotated online help, and a Type-Ill 
PCMCIA slot, might have you asking, 
“What doesn’t it have?” Its docking sta- 
tion offers a CD-ROM drive and stereo 
speakers, and a video module turns the 
750C into a video monitor. The keyboard 
swivels up for easy access to its removable 
floppy disk drive, hard disk, nickel 
hydride battery, and memory slot. 

The keyboard has the same precise 
feel that the 720C’s does and it also has 
the now-familiar Track Point II pointing 
device. Arrow cursor-control keys are 
conveniently placed on the bottom-right 
corner of the keyboard, but other cursor 
keys are located on the upper right—a 
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design that takes a little getting used to. 
The 750C was not a performance leader; 
rather, it consistently placed in the mid- 
dle of the test 
pack. The unit’s 
low Winstone 
score _can_ be 
attributed to its 
4MB of RAM; 
we suggest a min- 
imum of 8MB for 
runnin g 
Windows. Even 
though the 750C 
had the largest 
screen in this 
group, it still 
logged an excel- 
lent battery life 
of 3 hours 38 
minutes. 

The key draw- 
back of the 750C is that it’s hard to get 
your hands on one. An upcoming passive- 
matrix color ThinkPad 750Cs should take 
some pressure off IBM dealers. IBM 
offers a three-year parts-and-labor war- 
ranty and a 30-day money-back policy.— 
Robert S. Anthony 
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Logisys Log-486TFT 
Logisys Log-486DUA 


Both the $3,519 Logisys Log-486TFT and 
the $2,380 Logisys Log-486DUA are low- 
cost clone notebooks that are manufac- 
tured in Taiwan’ by _ Veridata 
Technologies Inc. and wear one of anum- 
ber of corporate nameplates by the time 
they reach the states. 

Both units comes in sleek gray cases and 
have Cyrix 33-MHz 486SLC processors 
and built-in math 
coprocessors, a 
combination that 
favors long bat- 
tery life over high- 
powered perform- 
ance. Each has an 
average-size AC 
power adapter 
and weighs under 
8 pounds. 

The Log-TFT 
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FP SUMMARY OF FEATURES 


CONTINUES 





Color Portables 


List price (tested configuration) Not all portables are 
available in comparable configurations. We report the 
price for the tested configuration of each system. 


Dealers/Direct-distribution channe Various 
machines are sold directly through mail order, 
through dealers, or through company-owned stores 
and superstores. 


System weight/Travel weight System weight 
includes the weight of the battery. The travel 
weight adds that of the AC adapter brick and 
power cord. 


Keys: total, function, cursor [he table describes 
each portable’s built-in keyboard: the total number 
of keys, the number of function keys, and the 
number of cursor keys. 


Type of pointing device installed A pointing 


device can be free-standing (a normal serial or PS/2- 


style mouse), built-in (a trackball installed in the 
case), clip-on (a device that clips onto the system's 
case and runs via a cable), or snap-on (similar to a 
clip-on, but using a special port and requiring no 
serial cable). - 


The BIOS version (or date) can affect the system's 
performance on our benchmark tests. 


System shadowing/Video shadowing Shadow 
RAM is a technology that loads system BIOS or 
video BIOS from slower ROM into faster RAM on 
boot-up, offering enhanced performance speed. 


Port replicator/docking station A port replicator 
recreates the |/0 ports and can easily be removed 
without disconnecting peripherals. A docking 
station provides additional ports and space for 
expansion cards. 


PCMCIA slots accept removable credit card-size 
\/O devices such as modems or cards for expansion 
memory or for nonvolatile static RAM for storage. 
There are currently three standard versions: Type |, 
Type II, and Type Ill. 


Internal modem installed indicates the type of 
modem sent with the computer. Maximum data and 
fax communication speeds are listed; all modems 
have send and receive capabilities. 


The chip set and video memory determine the 
maximum external resolution and the number of 
simultaneous colors an external monitor can display 
at that resolution. Decreasing the resolution setting 
usually increases the maximum external colors. 
Active-matrix displays are brighter, provide richer 
colors, and are easier to view at an angle than 
passive-matrix screens are. 


This table includes each system’s rated battery 
life as reported by the vendor. PC Magazine Labs 
independently tests the battery life with power 
conservation features enabled (ZDigit battery life), 
and we report the results here and in our benchmark 
test section. We also indicate the battery charge 
time while on and off as reported by the vendor. 


Battery weight, amp/hour rating We report the 
battery's weight in pounds, as well as how long that 
battery is rated to deliver a steady current of 1 
ampere. You'll find wide discrepancies among the 
sizes and power ratings of batteries included in the 
units reviewed in this issue. 


The systems in this roundup all include power- 
conservation features, such as automatic display 
dimming or blanking, automatic hard disk power- 
down, slowing or halting the CPU, and peripherals 
power-down for cutting off power to the I/0 ports 
when the machine Is not in use. More advanced 
power-management features include standby 
mode (in which the system preserves its current 
state in memory, usually via a secondary battery) 
and hibernation (in which the system's state is 
written to the hard disk, ensuring that the system 
retains information if battery power fails). 


Warranty All systems reviewed come with a one- 
year parts-and-labor warranty or better. 


First year on-site service charge Some vendors 
offer true on-site service for their portable systems. 
In some cases, the service is included as part of the 
standard warranty. 


Each system has an FCC Class B identification 
number, which means it has sufficiently low radio- 
frequency emissions to be used in the home. To verify 
any system's status, you may dial up the Public Access 
Link, the Federal Communications Commission's own 
bulletin board service, at 301-725-1072. 








It’s true. 
“Dell Computers — and others — had a great idea: produce 
—— 7 a compact notebook with blazing speed and a large capacity 
te tm tom oem hard disk. 
J | | Sounded good to us. Only difference is, we made it happen! 
Our Ultimate Notebook features a 66 MHz processor with a 
340 MB hard drive — something Dell just cannot seem to deliver. 
But the real reason we pushed ahead with this product is 
because you, our customers, told us that’s what you wanted. 
Maybe unlike some others, when our customers talk, we listen! 
Hope you enjoy this terrific notebook!” 


David Scull, President/CEO 
Austin Computer Systems 
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Flexible Display Options. Austin's new Dual Scan 

> -— color systems deliver bright, vivid color at a cost-effective price. 
- | Choose active-matrix color for the most demanding applications, 
— or razor-sharp monochrome when color isn't needed. 


Accelerated Video. 32-bit local-bus video accelerator 
with 1 MB of VRAM — found in the hottest desktops 
.. and on all Austin Notebooks! Plus, simulta- 
neous CRT and LCD display. 


Rugged, high- 
speed glass 
media hard 
drives. Choose 
from 130, 213 
_ or 340 MB — 
eee) | the largest on 
ba the market! 







PCMCIA Expandability. 
Two PCMCIA slots takes two Type |/ 
7 or one Type Ill device for fax 

modems, LAN adapters, and more. 










Integrated 





; Trackball. 1288 
Popular Austin 486 Notebook Configurations Large ergonomic front-center trackball | 188 
32-Bit Local Bus Video Accelerator with 1 MB RAM for exceptional ease of use. No need to fumble with MICROSOFT 


awkward clip-on or pull-out pointing devices. 








1,899  °2,199 


486SX-25 Dual Scan Color 
4 MB RAM Standard 
130 MB Hard Drive 


2,999 °4,499 


486DX2-66 Dual Scan Color 486DX2-66 TFT Color 
8 MB RAM Standard 
340 MB Hard Drive 






486SX-25 
4 MB RAM Standard 












8 MB RAM Standard 
213 MB Hard Drive 





Happy Holidays! 


AUS ST ir’ 









130 MB Hard Drive 









Memory 32 MB RAM maximum Battery Life 2 to 5 hours 







VO Ports 1 Parallel, 2 Serial, SVGA, Preinstalled MS-DOS 6.0, AN MPANY 
External Keyboard Software = Microsoft Windows 3.1 rec CO 
Diskette Drive 3.5", 1.44 MB Dimensions 11.1" x 8.58" x 2.0" os 
Power Usage <10 watts in Standby Mode, Weight 6.3 Ibs Call Direct 1-800 -483 -9938 
conforms to EPA Ener 
es Warranty 1 year AUSTIN COMPUTER SYSTEMS © AN IPC COMPANY 10300 METRIC BLVD., AUSTIN, TX 78758 






Star guidelines 





FAX: 512-454-1357 © OVERSEAS: 512-339-3500 * CANADA: 1-800-338-1565 


© 1993 Austin Computer Systems. All rights reserved. The Intel Inside logo is a registered trademark of Intel Corporation. Microsoft is a registered trademark and Windows and the Windows logo are trademarks of Microsoft Corp. All other company 
names and products are trademarks or registered trademarks of their respective owners. The ENERGY STAR emblem does not represent EPA endorsement of any product or service. Prices and specifications are subject to change without notice. 
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AcerNote 750C AST Bravo NB 


Aspen Aura 


Processor type and speed Intel 486SL/25 — Intel 486DX/33 ~_Intel 486SX/25 


Dealers/Direct-distribution channel 
System weight/Travel weight (pounds) 


Keys: total, function, cursor | BB 12.8 


Motherboard 


Motherboard/chip set manufacturer Acer/Intel Acer/Intel ~ _Dual/C&T _ AST/Intel. 


Setup in ROM/Password in ROM 


425s ColorPlus — 





AST/Intel 


AST PowerExec Austin 425-130 
ColorPlus 
Intel 486SL/33 —_Intel 486SX/25 


Intel 486DX2/66 _ Intel 486DX/33 


Arima/ACC 





Memory and Disk Drives 


Installable RAM 4MB-12MB 4MB-20MB 4MB-20MB 4MB-20MB 


External processor RAM cache 





1/0 and Expansion 
Parallel, serial, mouse, expansion ports 


Port replicator/Docking station 


Internal modem installed 2,400-/9,600-bps 


~ 2,400-/9,600-bps 


None 


rere LCL ss 


Screen/video chip set manufacturer Sharp/C&T _ Toshiba/Cirrus _ Sharp/C&T 


Maximum internal resolution 
Maximum external resolution © 1,024 x 768. 
Active matrix 


ul 3 ee ae es he 
AC adapter size (HWD, in inches) — 


Vix5 0x25 
ZDigit battery life (hours:minutes) 


Battery weight, amp/hour rating 1.2 Ibs, 4.6Ah 1.4 Ibs, 9.6Ah 1.1 Ibs, 2Ah 


CPU/peripherals power-down 


Miscellaneous 


DOS, Windows version included 6.0, 3.1 6.0, none 6.0, 3.1 









First-year on-site service charge N/A N/A 


246 PCMAGAZINE DECEMBER 21, 1993 


_ AMB-32MB 


15x28x45 


6.0, 3.1. 


N/A 


4MB-32MB 





Liu 





Toshiba/Cirrus. 











6.0, none 





N/A 
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Pm SUMMARY OF FEATURES 


PG MAGAZINE 


IBM ThinkPad IBM ThinkPad 





Motherboard 
Motherboard/chip set manufacturer 





Memory and Disk Drives 
Installable RAM 4MB-20MB 4MB-20MB- 4MB-20MB 4MB-20MB § 4MB-20MB = 4MB-20MB — 4MB-20MB 


as 





“VO and rnin 
Parallel, serial mouse, expansion ports 


9,600-bps fax None 


15x25x45. 18xX28x59 1axngn5d 


ee oe 


er battery life (hours: minutes) 





Miscellaneous 
DOS, Windows version included L 5.02, none _ 6.1,none .0,none 6.0, none 
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BEFORE BUYING SQ@MEONE 





The Compaq PageMarq 
supports five simultaneously 
active ports. And with NetLing— 
a host of direct connectivity 
options— it can be customized to 
take care of even the most com- 
plicated office environments. 


WHICH FEATURES YOU’RE 








It may be hard to imagine the world before fax ma- 
chines, but it’s not hard to imagine a world where 
they're no longer necessary. With PageMargq's inter- 
nal fax modem, you can send and receive genuine 
Adobe PostScript documents in sizes up to 11x17. 








\ 






No other network laser printer with 
all these features also gives you 
the option of printing on 11x17 
paper. In other words, the 
Compaq PageMarg is truly the 
standard by which other 


printers are measured. 


The most important type development since Gutenberg? 1- and 2-MB Programmable 
Font Modules (or an optional, internal 60-MB Hard Drive) let you customize your 
fonts. And all are stored permanently, eliminating the need to constantly download. 


*This service provided by Contract Service Providers, is specific to hardware products and may not be available in certain geographic locations. Consult the Compaq Customer Support Center for further 
details. © 1993 Compaq Computer Corporation. All Rights Reserved. COMPAQ Registered U.S. Patent and Trademark Office. PageMarq, PaqFax, and NetLing are trademarks of Compaq Computer Corporation. 





-RINTER, DECIDE 
To GIVE UP. 


Unless you enjoy denying yourself, choos- 





ing a network laser printer that doesn’t have 

everything you need just doesn't make sense. 

Which is why the more you shop and com- 

pare, the more one printer becomes the clear 
»choice. The Compaq PageMarq. 


- Inshort, no other network laser printer 










| f Support, PageMarq 
warranty" and 


free technical help 7 days a week, 24 hours a 





includes a one-year, 





day for as long as you own the printer. 
For more details, call us at 1-800-345-1518. 


(For complete model information, just select 





The Compaq PageMarg High-Resolution 
mode prints with such extraordinary the PaqFax option.) After you’ve compared 


clarity it can improve just about anybody's 


the Compaq PageMarg to other printers, you'll 





image. (Well, almost.) At the very least, ; ; 
800 x 400 dpi resolution ensures razor- realize there’s only one thing you have to give 


sharp text and super-crisp graphics so that When it comes to paper up. The notion of settling for anything less. 


all your reports and presentations come capacity and performance, 

out looking their best. the PageMarq 20 stacks Ci OMPAG. 
up quite nicely. It prints at 
20 ppm, and so you don’t 
have to constantly refill 


the paper tray to keep up, 
it holds 1500 sheets. 








Product names mentioned herein may be trademarks and/or registered trademarks of their respective companies. 
Adobe is a registered trademark of Adobe Systems, Inc. PostScript is a trademark of Adobe Systems, Inc, . 
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ntroducing the Portrait/1 
Plus" It's the only 15" color 
monitor for Windows that lets 





you seea whole 8/4"x Il"of 

pertectly readable text. It also 
pivots to a landscape monitor 
inaflash. i Plus, you get 





resolution as high as 1024 X 
768, refresh over 70 Hz, 28 dot 
pitch, and emissions so low 





they meet MPR IL. Al/for the 
special low price of just $899 
Call 800-858-7744, Ext. 42 


e® 
Portrait 


30-Day Money-Back Guarantee Compatible With 
Popular Accelerated Graphics Cards. 
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comes with an 8.5-inch active-matrix 
color display and a built-in SCSI port for 
attaching CD-ROM drives, tape backup 
drives, scanners, and other peripherals. 
The Log-TFT shipped to PC Labs for 
testing also featured a useful module 
that combines a trackball and an internal 
fax modem. The module slides into a slot 
on the left side of the unit and is a $220 
option. 

The Log-DUA has a rather disap- 
pointing dual-scan passive-matrix color 
display that illuminated some parts of the 
screen better than others. The system 
came with a $60 built-in trackball instead 
of the built-in combination trackball/fax 
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modem. If you already own a portable 
trackball or care to use a mouse, you will 
find that the built-in trackball can be 
removed and replaced with a 9,600-bps 
data/fax modem. The modem is a $150 


option. 
Neither of the 
systems turned 


SUITABILITY 


out to be a per- 
formance power- 
house on any of 
our benchmark 
tests. Though 
their Cyrix pro- 
cessors helped 
keep cost down 
and extend bat- 
tery life, they were also the slowest chips 
in the entire test group. On no test did 
either one of the Logisys machines turn in 
an above-average score. The units’ 
Winstone marks were particularly lack- 
luster; the Log-DUA posted a score of 
6.4, while the Log-TFT turned in a 
Winstone score of 7.9. 

The Log-DUA trailed its active-matrix 
counterpart on all of our performance 
tests, except for our DOS video, Graphics 
WinMark, and battery tests. If there is a 
bright spot among these two systems’ test 
scores, it would have to be the Log- 
DUA’s battery score of 2 hours 48 min- 
utes. The Log-TFT lasted for 2 hours 1 
minute. 

Logisys is currently offering the Log- 
DUA and the Log-TFT with standard 
one-year warranties on parts and labor. 
On-site service is available for $100 a 
year.—Brad Grimes 





NEC Technologies Inc. 
NEC Ultralite Versa 336 


There’s a lot to love and hate about the 
NEC UltraLite Versa 33C active-matrix 
color notebook. It includes local-bus 
video, two Type-II PCMCIA slots, a 
removable hard disk, and a floppy disk 
that slides out to make room for an addi- 
tional battery. But it’s also expensive 
($5,188 for a unit with 8MB of RAM and 
a 180MB hard disk), and it has a bulky 
AC adapter that brings its travel weight 
up to 8.4 pounds. Moreover, it doesn’t 
contain an integrated trackball. The sys- 
tem is also sold by NCR Corp. as the NCR 





Saye 


NEC UltraLite Versa 33C 
NEC Technologies Inc., 1414. 
Massachusetts Ave., Boxborough, MA 
01719; 800-388-8888, 508-264-8000; fax, 
800-327-8329 . 


List price: $5,188. 
Tested configuration: 161MB Areal Model OP-220- — 
4003 IDE hard disk with 32K cache, 1.44MB floppy disk, 
8MB RAM, Microsoft BallPoint mouse, DOS 6. 0, | 
Microsoft Windows 3.1. 
Options: 250MB hard disk upgrade, $250: 4MB RAM 
upgrade, $349; 8MB RAM upgrade, $699; docking sta- 
tion, $699; 14,400-bps PCMCIA fax modem, $699; PCM- 
CIA 10BaseT Ethernet card, $349; battery charger, $199; 
12-volt battery adapter, $69; 5MB PCMCIA mass stor- 
age card, $699. 
In short: The NEC UltraLite Versa 33C is ree! as an 
upgradable machine, and local-bus video makes it real- 
ly perform. But high price and an oversize ee are 
two strikes against it. 
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Safari 3180 portable. 

Along with the Versa 33C’s superb 
performance, you get the abilities to 
change screens. The display progression 
runs from a passive monochrome through 
active-matrix color and pen-based com- 
puting. 

The unit’s 486SL/33 processor per- 
formed in line with the other 486DX/33 
processors in this roundup and it was just 
a step behind the higher-powered chips. 
The Versa 33C’s local-bus video reaped 
top-level scores on our DOS video, 
Graphics WinMark, and Winstone tests. 
The Versa 33C uses one of the largest 
nickel hydride batteries available. With a 
single battery installed, the Versa 33C 
showed an excellent battery life of 3 
hours 52 minutes. Add the second battery 
and you’re ready for a coast-to-coast 
flight. 
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Color Portables 
The Versa 
33C’s keyboard is 


well laid out, and 
each key has a 
good travel dis- 
tance, providing a 
responsive feel. 
The display tilts 
back 180 degrees 
so that it can be 
used with an 
external display, 
but the © slide 
brightness adjust- 
ment didn’t have 
much of an effect 
on the display’s 
image. Like all 
Versa notebooks, 
the Versa 33C comes with a three-year 
warranty. With NEC’s UltraCare 


‘VENDOR 
RELIABILITY 


Warranty Service Program, you can. 


have your system repaired within one 
business day.—BG 





Panasonic Communications & Systems Co. 


Panasonic GF-5806 


The $3,999 Panasonic CF-580C active- 
matrix notebook is a mixed bag. It is a 
well-designed product with side-mounted 
plugs, a Type-II PCMCIA slot, and a 
roomy, responsive keyboard. But it has 
one of the worst built-in trackballs 
around—tiny, unresponsive, and poorly 
laid out above the keyboard. If you decide 
on this machine, you'll probably want to 
use an external 
trackball. 

Adding some- 
thing like the new 
Microsoft Ball- 
Point Mouse 
would be a good 
idea, since the 
performance you 
get out of this 25- 
MHz 486SL 
ee notebook would 
be worth ine cost of a clip-on mouse. Its 
DOS video score was in our roundup’s 
top five, outpacing several better- 
equipped systems. 

Windows-based performance was 
average, but the notebook made up 
ground with a Winstone score that ranked 
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14th—despite the fact that the unit has 
one of the least-capable CPUs here. 
Battery life was about average at 2 hours 
18 minutes. 

With one of the smallest and lightest 
power adapters available, the CF-580C 
has an excellent 7.7-pound travel weight. 
Ata height of 2 inches, it is also one of the 
thinnest notebooks available today. If you 
want to leave the PCMCIA slot open for 
a LAN adapter or memory card, you can 
install a modem in the unit’s internal 
modem slot. For hard disk space beyond 
the 120MB base capacity, the CF-580C 
comes with SuperStor disk compression 
software. 

The CF-580C comes with a one-year 
warranty on parts and labor, and if you 
ship the notebook to Panasonic for repair, 
they’ll pay the shipping both ways and 
send it back to you within 24 hours—a 
real bonus for the traveler—BG 


FACT FILE 


Pocennic CF-5E ) 3 rC 
Panasonic Communications & Syarens Co. - 
Two Panasonic Way, Secaucus, NJ 07094; 
- 800- 742-8086, 201-348-7000; 

ae ad 7-685-1210 = . 


List price: e: $3; 999, 

Tested cantiginetien 120MB Seagate S19235A IDE 
hard disk, 1.44MB floppy disk, 4MB RAM, DOS 6.0, 

Mic bi Windows : 1 


3 699; doen 6 station, $599 14 400-bos 1 detalii 
modem, $439; rechargeable battery, $179; AC adapter, 
$129. 

In short: A solid all-around color system that offers 
great midrange battery life, the Panasonic CF-580C dis- 

~ appoints with a hard-to-use integrated trackball. If you” 
decide on this machine, you'll probably want to use an 
external trackball; the performance you'll get will be 
worth the cost of a clip-on mouse. 
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Texas Instruments Inc. 


TI TravelMate 4000 
WinDX2/40 Color 


Tl TravelMate 4000E 
WinDX2/50 Active Color 


TI TravelMate 4000E 
WinSX/25 Color 


When we last reviewed notebook PCs in 
August, Texas Instruments’ TravelMate 
4000 line won an Editors’ Choice award. 
The newly introduced TI TravelMate 
4000E WinDX2/50 Active Color sets a new 
standard of power and performance in a 
notebook design. The $4,499 price tag for a 
unit with 4MB of RAM and a 209MB hard 
disk is certainly high, but the product is, 
after all, an active- 
matrix 486DX2/- 
50-based portable 
that could effec- 
tively double as a 
desktop PC. The 
only drawback is 
the lack of PCM- 
CIA support. 

The Win- 
DX2/50—like its 
two passive-color 
cousins, the TI 
TravelMate 4000 
WinDX2/40 
Color and the TI 
TravelMate 
4000E WinSX/25 
Color—is a study 
in intelligent 
design. All expansion ports are located on 
the left side of the notebook so you can 
easily attach peripherals. The keyboard is 
nicely laid out, although it’s a bit mushy. 
The AC adapter is light and compact, 
thereby keeping the machine’s travel 
weight under 8 pounds. A QuickPort 
adapter accommodates a cordless version 
of the new Microsoft BallPoint Mouse. 

The WinDX2/50 also performs like a 
champ. Its DOSmark and processor 
scores were the best here, outdistancing 
those of all the 486D X2/66-based mod- 
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‘sor and disk tests. The WinSX/25 aad the 





PORTABLE TECHNOLOGY 
Color Portables 


els. Its Disk Win- 
Mark, Graphics 
WinMark, and 
Winstone scores 
were in the top 
five. When you 
consider what the 
WinDX2/50 is 
packing—a 
clock-doubled 
processor and an 
active-matrix dis- 
play—its battery 
life of 2 hours 38 
minutes is a 
pleasant surprise. 

Both the 
WinSX/25 and 
the WinDX2/40 
employ passive- 
matrix displays and provide more-than- 
adequate visibility. Both units delivered 
great performance when compared with 
systems in their respective processor 
classes, and the WinSX/25 even beat out 
more powerful processors in some cases. 
On the other hand, the 
WinDX2/40 struggled on 
our DOS video tests, 
earning the lowest score 
here, but it made up 
ground elsewhere, doing 
well on our Disk 
WinMark and Graphics 
WinMark tests and 
excelling on our proces- 


SUITABILITY 


VENDOR SERVICE & 
RELIABILITY 


WinDX2/40 post- 
ed average Win- 
stone scores of 
9.9 and 13.3, and 
battery scores of 
3 hours 40 min- 
utes and 2 hours 
51 minutes, re- 
spectively. Ready 
for the road, they 
each weigh 7.8 
pounds. 

Texas Instru- 
ments, like Com- 
paq Computer 
Corp. and other 
notebook ven- 
dors, has stayed 
away from im- 
plementing 


~ VENDOR SERVICE & 
RELIABILITY 


PCMCIA technology in its notebooks. 
Instead, all three models here will accept 
proprietary internal devices. In addition 
to the built-in ports, there is an optional 
I/O port expander that attaches to the 

























FACI FILE 


Ti TravelMate 4000 
WinDX2/40 Color 

List price: $4,398. 

Tested configuration: 209MB Seagate ST9235AG IDE 
hard disk with 64K buffer, 1.44MB floppy disk, 8MB 
RAM, 9,600-bps data/fax modem, Microsoft BollPoint 
mouse, DOS 6.0, Microsoft Windows 3.1. 

Options: 4B RAM upgrade, $279; 16MB RAM 
upgrade, $1,999; expansion station, $929: port replica- 
tor, $199; extra battery, $89; 9,600-bps data/fax 
modem, 599; Ethernet adapter, $469: numeric keypad, 
$79; SCSI adapter, $369. 


Tl TravelMate 4000E 
WinDX2/50 Active Color 

List price: $5,377. 

Tested configuration: 209MB Seagate $T9235AG IDE 

hard disk with 64K buffer, 1.44MB floppy disk, 8MB 



















RAM, 9,600-bps data/fax modem, Microsoft BollPoint 
mouse, DOS 6.0, Microsoft Windows 3.1. 
Options: Same as for the WinDX2/40. 


Tl TravelMate 4000E 
WinSX/25 Color 

List price: $3,098. 

Tested configuration: 127MB Seagate ST9144A IDE 

hard disk with 64K buffer, 1.44MB floppy disk, 4MB 

RAM, 9,600-bps data/fax modem, Microsoft BallPoint 

mouse, DOS 6.0, Microsoft Windows 3.1. 

Options: Same as for the WinDX2/40. 

In short: The TravelMate 4000 family is still top of the line, 

and the WinDX2/50 Active Color sets new standards of per- 

formance. PCMCIA support would make it a royal family. 


Texas Instruments Inc., P.O. Box 202230, 
Austin, TX 78720-2230; 800-527-3500, 
817-771-5856; fax, 817-774-6660 
35458) _ ON READER SERVICE CARD 
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ys “THE NEW DECPC XL GIVES YOU 
; ue PERFORMANCE AT PC PRICES- 
WITH THE ULTIMATE UPGRADE PATH. 





so the soning gate with the brand-new DECpc XL— 
ostest Pentium PC you can get. The newest member of 
‘Digital’ s Premium PC line gives you speed 
\ of over 80 milion WINMARKS* thanks to 
the DECpc XL’s fast PCI local bus and 
mle A y standard high-performance PCI 
graphics cards. All priced to blow the doors 
off of PCs that offer much less. 

Eapine replacement beyond Pentium. 

. | wont CISC or RISC under the hood? You can stay ahead 
— of the pack-no matter where you start. The new DECpc 
XL’s modular processor card design gives you the 
_ freedom to upgrade from i486™ to the 





Pentium™ processor family or to the 

_ full RISC performance of the Alpha 
AXP™ microprocessor. 

Pacesetting expandability. 

New applications slowing you down? Built-in RAM 

(up to 192 MB), integrated SCSI, PCI and five open 

slots give you virtually limitless options for expansion. 

The world’s best pit crew. 

Can you afford a breakdown? We'll be / f | 
y with you at every tum, with an outstanding | t 
e “3year warranty. All in a PC that’s fast, flexible, 
and priced to compete. So don't compromise. 


Get a DECpc XL. Then head for the winner's circle. 
*Based on October 1993 BAPCo and WiNbench tests. 
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Call 1-800-215-8742 


Please reference BLP when you call. 
8:30 a.m. to 8:00 p.m. Mon-Fri ET. Call us for ordering 
information or the name of your local Digital dealer. 


PUTTING IMAGINATION TO WORK 





digital 


PPR AS DRTC oui other eaMTORO NON 
3 Fetngk ter 


ease for as low as 


We promise you will always get 
anding val te for your money 


We promise you | 


We promise you world 
manufacturing 


Ve promise - surpassed suppo 
tarting with our 3-year warranty. 


Cal 800-206-8742 digital 


Please reference BLP when you call. 





back of each unit and gives you addi- 
tional serial, parallel, and game ports. 

Texas Instruments offers these units 
with one-year warranties on parts and 
labor. On-site service is available through 
NCR Corp. for $129 a year—_BG 





Toshiba America Information Systems Inc. 


Toshiba Satellite T19006 


If you’re excited about PCMCIA technol- 
ogy and are looking for an inexpensive 
machine that doesn’t need to be a stellar 
performer, look no further. Among the 
machines we tested, the 20-MHz Toshiba 
Satellite T1900C—with an estimated 
street price of $2,500—offers a cost-effec- 
tive opportunity to jump on the PCM- 
CIA/color bandwagon. 

Its dual-scan passive-matrix screen is 
bright and sharp, especially when com- 
pared with the other passive-matrix 
screens we saw. The third entry in 
Toshiba’s low-end Satellite line, the 
T1900C weighs 8 pounds, including the 
AC a and power cord. But lefties 
beware: The 
snap-on mouse 
a can only be used 

> on the right side. 
The PCMCIA 
slot can accom- 
modate either 
two Type-II cards 
or one Type-III 
card. 

The 486SXA/ 
20-powered 
T1900C perform- 
ed poorly on 
almost all of our 
tests, though it 
should be noted 
that its 20-MHz 

"processor is slow- 
er than the pean in most of the other sys- 
tems tested. Taking that as a given, the 
trade-off is between performance and 
battery time. The T1900C’s DOSmark, 
Graphics WinMark, Disk WinMark, and 
processor scores landed in the bottom 
third, but its battery time was an impres- 
sive 3 hours 25 minutes. 

Toshiba’s $4,699 T4600C, a faster and 
heavier but otherwise similar (in terms of 
features) model with an active-matrix 
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MCIA slots 
are its best selling poin S, especially 
nge. But for many t users, its poor per- 
tweigh its attributes. - 

DER SERVICE CARD 





screen, did not perform well on our tests 
either. Its DOSmark, Graphics Win- 
Mark, Disk WinMark, and processor 
scores were average. Its Winstone score, 
however, was poor, landing in the lower 
third. Along with a price tag that’s twice 
the size of the T1900C’s, the system 
comes with a better screen and larger 
potential hard disk capacity but a higher 
travel weight. 

The T1900C comes with a one-year 
warranty, and Toshiba does not offer on- 
site service.—Elisabeth Holzer 





Toshiba America Information Systems Inc. 


Toshiba T46006 


The latest addition to the T4000 line of 
Toshiba notebooks, the Toshiba 
T4600C, weighs in at 8.4 pounds and 
costs $4,699. It includes an extra-large 


PCMCIA _ slot 
that can accom- 
modate a modem 
with attached 
phone plugs. Ex- 
cept for its bigger 
screen and slight- 
ly modified case 
layout, it’s a twin 
to the Toshiba 


SUITABILITY 
TO TASK 


T4500C. Be 
. VENDOR SERVICE & 

The active- RELIABILITY 
matrix screen Sree 


produces images 
that are clear and 
crisp, and _ the 
large 9.5-inch dis- 
play is a nice im- 
provement over the T4500C’s aaplay. 
The T4600C is also available as a mono- 
chrome unit. The hard disk is expandable 
to 320MB (on color models only), and 
RAM is expandable to 20MB. 





F i‘ mi . i I L E 
“Toshiba 14600 
Toshiba America Information Systems Inc., 


9740 Irvine Blvd, Irvine CA 92718; 
: eee: 714-583-3000 


List price: $4, 699. : 
Tested configuration: 130MB Toshiba MK-2124FC 
IDE hard disk with 32K cache, 1.44MB floppy disk, 
4MB RAM, snap-on trackball, Dos 6.0, Microsoft — 
Windows oe 
Options: 4MB RAM aa $399; 8MB RAM upgrade, 
$679; 16MB RAM upgrade, $2,549; docking station, — 
$849; extra nickel hydride battery, $229; PCMCIA 9,600- 
/14,400- -bps data/fax modem, $499; battery charger, 
$279; AC adapter, $89; car adapter, $149; SCSI a 

- $245; security lock, $55. 

~ Inshort: This is a solid notebook with decent expansion 
and a great display, but it lacks top-notch performance 

and isa little on the heavy side. 
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The T4600C offers two types of 
PCMCIA slots: a regular Type-II slot 
and a proprietary 16-mm slot. Toshiba 
has released the specifications for its 16- 
mm slot to third-party vendors. Toshiba 
also offers docking stations and SCSI 
adapters as options for extra expand- 
ability. 

The T4600C showed decent but no 
better than average performance. Its 
lack of local-bus video showed; the unit 
posted below-average to average scores 
on our DOS video and Graphics 
WinMark tests and a below-average 
score on our Winstone test. It performed 
solidly on our processor and disk tests, 
however. The unit’s fine 3 hour 26 
minute battery life comes at the expense 
of size and weight; by today’s standards, 
this is considered to be a heavy system 
that feels large compared to more recent 
designs. 

If you don’t require a full-featured 
notebook, you might want to consider 
the less expensive passive-matrix 
Toshiba Satellite T1900C. It costs $2,000 
less than the T4600C and offers only 


Don’t buy any Printer Sharing product 
until you get the fax on SmartPrint. 


4 
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Smart Print’ 
Printer Sharing Network 
“So Smart, it’s Simple” 


PORTABLE TECHNOLOGY 
Color Portables 


slightly less performance and a full hour 
more of battery life. 

Toshiba offers a one-year parts-and- 
labor warranty, and the company’s 
Exceptional Care repair plan is also 
thrown in at no additional cost. 
—Anush Yegyazarian 





Wedge Technology Inc. 


Wedge ShowBook IV AC 


The $4,064 Wedge ShowBook IV AC is 
basically a good machine, offering 3- 
hour battery life, better-than-average 
performance, and excellent expansion 
options. On the downside, the 
ShowBook is one of the heaviest note- 
books we tested. 

Expansion features abound, with 
memory expandable to 20MB and the 
hard disk expandable to 340MB. There’s 
also a PCMCIA Type-III slot (which can 
also double as two PCMCIA Type II 


slots), a docking station with VESA 


local-bus slots, a SCSI port. The active- 
matrix screen can be downgraded to a 
dual-scan passive- 
matrix or mono- 
chrome screen. If 
your computing 
needs don’t require 
a 486DX2/66 CPU, 
the ShowBook is 
also available with 
an SX/25, an SX/33, 
a DX/33, or a 
DX2/50 processor. 
The system’s travel 
weight is a hefty 8.7 
pounds. 

The unit’s over- 
all performance on 
our tests was very 
good. The Show- 
Book ranked in the 
top five in all test 
categories except 
for DOS — disk, 
where it was aver- 
age. The Show- 
Book’s _ standard 
local-bus video 
came through to 
secure the _ top 
Graphics WinMark 
score of 4.6 million 





_Book comes with 
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BP  FACT FILE 


_ Wedge ShowBook IV AC 
_ Wedge Technology Inc., 1657 McCandless 
Dr, Milpitas, CA 95035; 800-872-9334, 

408-263-9888; fax, 408-263-9886 

















- List price: $4,064, | | 
Tested configuration: 127MB Seagate ST9144A IDE 
‘hard disk with 64K cache, 1.44MB floppy disk, 8MB 
_ RAMwith 128K of external cache, DOS 6.0, Microsoft 

_ Windows 3.1. : : 
Options: 340MB hard disk upgrade, $350; 4MB RAM 
upgrade, $260; 8MB RAM upgrade, $520; 12MB RAM ~ 
upgrade, $780; PCMCIA 4,800-/9,600-bps data/fax 
modem, $235; Ethernet with 10Base2 and 10BaseT, 
7 

‘In short: This is a serviceable notebook with great per- 
formance at a price worth considering. 
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pixels per second and an above-average 
Winstone score of 29.1. On our Battery 
Rundown tests, the ShowBook lasted 3 
hours 1 minute between charges. 

The ShowBook’s case is_ well 
designed, with a rounded wrist rest in 
front of the keyboard and no sharp cor- 
ners. One problem worth mentioning is 
the awkward placement of the built-in 
trackball at the top right-hand corner 
below the screen. 

Instead of using an LCD panel, the 
ShowBook uses clearly labeled LEDs. It 
does not, howev- 
er, have a handy 














counter for 
available battery SUITABILITY 
power. 

The  Show- 


a one-year parts, 
three-year labor 
warranty. On-site 
service is not 
available.—AY 








AAT SRE 
Zenith Data Systems 


ZDS 7-Note 425Lnc+ 
10S Z-Note 425Lnp+ 


Zenith Data Systems has two competitive 
offerings in this roundup: the active- 
matrix ZDS Z-Note 425Lnc+ ($3,899) 
and its near twin, the dual-scan passive- 
matrix ZDS Z-Note 425Lnp+ ($3,578). 
Both offer decent performance and are 
worth a look—especially by those inter- 
ested in network readiness. 

The most distinguishing feature is the 
Ethernet-compatible LAN port and the 
client “shells” that come preloaded on 
each system to facilitate network 





FACT FILE 


Z-Note 425i-nct 
List price: $3,899. - 

- Tested configuration: 200MB Seagate ST- 201 0 hard 
disk with 8K cache, 1.44MB floppy disk, AMB RAM, DOs | 
6.0, NotePoint trackball, Microsoft Windows 3.1. 
Options: 4B RAM upgrade, $279; port replicator, $79; 

| port replicator with Token-Ring, $499; extra battery, 
$149; 14.4 send/receive fax modem, — car adapter, 

| $129; security lock, $59. 


_ Z-Note 425Lnp+ 
List price: $3,578. 
Tested configuration: 200MB Seagate sT-2210 hard 
disk with 8K cache, 1.44MB floppy disk, 4MB RAM, 
2,400-9,600-bps data/fax modem, NotePoint trackball, 
DOS 6.0, Microsoft Windows 3.1. 
| Options: Same as for the 425Lnc+. | 
In short: These are solid machines with decent perfor. 
| mance, network readiness, and ompettive prices : 


Zenith Data Sytem al 50. E Lowe ac 
Rd., Buffalo Grove, IL 60089; 800-553- 
0331, 708-808-5000; fax, 800-808-4434 
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hookups. Addi- 
tionally, the two 
systems both have 
good expansion 
options; ZDS’s 
port replicator is 
available on each 
for $79, and RAM 
is expandable to 
28MB_ on_ the 
motherboard. 
Each unit comes 
with all the, stan- 
dard ports, as well 
as a dedicated 
expansion port 
and modem port. 
The hard disk 
comes in only one 
size (200MB), but that skoutd be enough 
for most users. 

In terms of performance, the Z-Notes 
were good all-around systems. The two 
units paralleled each other on all tests, 
achieving mostly average results. The 
exceptions were in DOS video, where 
they excelled, and disk performance, 
where they fared particularly poorly; their 
disk scores were consistently the lowest of 
the entire group. Predictably, battery per- 
formance differed between the two sys- 
tems, with the Lnp+ lasting an excellent 5 
hours 2 minutes and the Lnc+ lasting a 
very strong 3 hours 39 minutes. 

The units weigh in at about 8 pounds 
apiece and are equipped with one of the 
smallest, lightest power adapters in 
this roundup. The NotePoint, ZDS’s 
snap-on _ track- : 
ball, attaches to 
the unit below 
the Spacebar at 
the front of each 
unit and has a 
rounded, sloped 
face. The putty- 
colored case has 
a keyboard that 
is fairly comfort- 
able to use. 

Both screens 
offer good color, 
though the dual- 
scan system had 
the same kinds of 
problems with 
fading when 
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BELOW 
AVERAGE 









viewed from the side that all passive- 
matrix systems have. 

For personal work, the Lnp+’s bat- 
tery life and price have the advantage, 
but for presentations, the edge goes to 
the Lnc+. Its active color is clear and 
bright. It has only an 8.4-inch viewable 
screen, however, which compares with 
its twin’s 9.5-inch screen. ZDS is cur- 
rently phasing out the 8.4-inch active 
screen in favor of a 9.5-inch display. 

All ZDS notebooks have one-year 
parts-and-labor warranties.—A Y 





ZEOS International Ltd. 
ZEOS GolorNote 486 


The ColorNote 486 from ZEOS 
International is the only unit in this 
roundup to use the Intel 486SX/33 chip. 





‘FACT FILE 


ZEOS ColorNote 486 
ZEOS International Ltd., 1301 Industrial 
Blvd., Minneapolis, MN 55413; 800-554- 

a ee oe fax, 612-633-1325 


| List price: 83 014. 
| ‘Tested configuration: 125MB Toshiba MK 1522 FCV 
IDE hard disk with 128K cache, 1.44MB floppy disk, 4MB 
| RAM, 14,400-bps fax modem, DOS 6.0, Lotus Organizer 
1.1, Microsoft Windows 3.1. 
Options: 170MB hard disk upgrade, $150; 4MB RAM 
upgrade, $198; 16MB RAM upgrade, $1,495; extra nick- 
el hydride battery, $99: PCMCIA 14,000-bps modem, 
$379; PCMCIA Ethernet adapter, $229; external key- 
| board, $50; external numeric keypad, $79; extra AC 
adapter, $69; external charging stand, $79; DC adapter, 
Mw. -— , 
_ In short: The only 486SX/33-based system here, the 
| ZEOS ColorNote 486 produced midrange test results. It 
is hindered by case-design problems, a poor display, and 
short battery life. 
@Sy462) ON READER SERVICE CARD 





DECEMBER 21, 1993 PCMAGAZINE 261 


Connecting Your Notebook To The 
LAN D 





Xircom U.S. Headquarters: 818-878-7600. 
Xircom Europe NV: +32/(0) 3.326.34.94. 
Xircom Asia: 011-852-525-2078. ©1993 Xircom, Inc. 


oes Take A Little Time. 





3.6 
Seconds 
To Be 
Exact. 
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In a matter of seconds, Xircom 
can connect any notebook to any 
local area network anywhere. 

Simply slide a Xircom CreditCard 
LAN Adapter into your notebook’s 
PCMCIA slot or plug a Xircom 
Pocket LAN Adapter into your 
notebook computer's parallel port. 

That's it. There are no tools, 
batteries or AC adapters required. 

It’s this plug-and-play simplicity 
that has made Xircom the 
leader in notebook 
connectivity. 
ae With more 

notebooks connected to 
more LANs than all other LAN 


adapter vendors combined. 





We make a full line of Pocket 
and CreditCard adapters for local, 
remote and cordless notebook-to- 
LAN connections. All backed by a 
two-year warranty and a lifetime, 
half-price upgrade policy. 

Call 1-800-874-7875 ext. 24B 
for the name of a Xircom dealer 
near you. And get your notebook 
on your LAN. 

Fast. 






The easiest way to go from 
notebook to network. 


«rm 9 
mureacternet rane iil 


List-priced at $3,014, it is cheaper than 
most of the DX/33-based systems 
reviewed here, but its poorly designed 
case and low battery life keep it from 
being a better notebook value. 

Like the screen of the reviewed AST 
Bravo NB 4/25s ColorPlus, the Color- 
Note’s screen will not stay at a tilted 
angle without falling backwards—an 
annoying and frustrating aspect of its 
design. Another major design drawback 
is the trackball’s small ball and the awk- 
ward placement of the actuation but- 
tons. 

One good thing about the case is its 
light 6.6-pound travel weight; only the 
IBM ThinkPad 500 weighs less. As for 
thickness, the ZEOS proves less is more 
with a 1.8-inch depth—the thinnest of 
those tested. 

The  Color- 

Note uses a Sharp 
dual-scan passive- 
matrix display 
that produces 
clear and bright 
images. The sys- 
tem came to us 
with a 125MB 
hard disk. The 
unit has a single 
Type-III PCM- 
CIA slot that 
doubles as a Type 
I] and comes with 
a 14,400-bps data/ 
fax PCMCIA fax 
OVE modem. 
3 oe Although the 
ColorNote uses a nickel hydride battery, 
it managed a battery score of only 1 hour 
39 minutes, which ranked near the bottom 
of the tested systems. This is probably an 
outcome of using a smaller cell than most 
of the contenders in this review. Although 
the unit has built-in local-bus video, its 
DOS video and Graphics WinMark 
scores were just about average. All other 
scores were solidly in the middle of the 
pack. 

Although the ColorNote is light and 
reasonably priced, there are just a few too 
many “gotchas” to make it a worthy 
choice. The unit comes with a standard 
one-year warranty; ZEOS does not offer 
on-site service with this system. 
—Stephen W. Plain 
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And Potential 


The hype surrounding PCMCIA technolo- 
gy probably has you on an information roller 
coaster. PC Magazine tests 32 credit card— 
size peripherals to clear up the confusion. 

















By Oliver Rist 


or the last two years, PCM- 
CIA has generated billow- 
ing clouds of hype from 
PC-industry visionaries. 
Unfortunately, much of 
this hype amounts to only so much vapor- 
ware and wishful thinking. Being skeptics, 
we decided to find out exactly where the 
PCMCIA specification stands and who is 
driving it. 


Happily, we’ve discovered that while 
the visionaries are dreaming, the pragma- 
tists are pushing PCMCIA card technology 
forward. Granted, solutions are becoming 
available a little more slowly than many 
would like, but they are becoming avail- 
able. And their effects are that much more 
exciting precisely because they are tangible. 

When the Personal Computer Mem- 
ory Card International Association 
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(PCMCIA) was established in June 
1989, its mission was to establish a 
standard for making and marketing 
credit card-size memory modules, 
officially known as PC Cards. One 
year later, the PCMCIA specifica- 
tion Release 1.0 was adopted, and it des- 
ignated standards for incorporating various 
memory technologies onto Type I 
PCMCIA cards. Sockets for these cards 
were 3.3-mm high and carried a 68-pin pin- 
out. The footprint is 54 by 85.6 mm. 

In September 1991, the specification 
was revised to include standards for I/O 
cards—modems, LAN cards, mass stor- 
age, and other peripherals. This became 
Release 2.0 and included a specification 
for 5-mm Type II-size cards. The latest 
specification is Release 2.01 (some bug 
fixes were necessary to Release 2.0), 
which includes support for the even larg- 
er 10.5-mm Type III card, used mainly for 
miniature hard disks. 

Even before Release 2.0 was officially 
adopted, its intent electrified the industry. 
It was basically a modern, open, minia- 
ture-bus architecture. By the time the 
standard was adopted in 1991, PCMCIA 
had already made agreements with the 
Japan Electronic Industry Development 
Association (JEIDA); indeed, the Ver- 
sion 2.0 specification was simultaneously 
accepted as the JEIDA 4.1 spec. These 
talks ensured that PCMCIA would 
become a global standard. 


THE ADVANTAGES, 
THE HYPE 
Some of you may 
not have heard the 
hype yet, so we'll 
present it here in 
condensed form. Be 
aware that not all of 
this is vaporware; it’s 
only considered hype because most of the 
products carried a delivery date marked 
“today,” yet they still haven’t arrived. 
PCMCIA’s proponents point to four key 
advantages of the PCMCIA architecture: 
*Host independence allows PCMCIA 
cards to be run with any computer carry- 
ing a PCMCIA-compliant interface. 
According to the visionaries, it is possible 
for the same PCMCIA card to be run on 
an IBM-compatible PC, an Apple 
Newton, or an AT&T Personal 
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IN THIS REVIEW 
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PCMCIA’s System Architecture ....... 
PCMCIA Compatibility.........ccccccce 270 
PCMCIA Products and Features....... 


EDITORS’ 


CHOICE 


e Maxtor MXL-105-Ill hard disk 
e SunDisk SDP Flash Card 


Because PCMCIA technology is still evolving, we 
almost decided not to make any Editors’ Choice selec- 
tions at this time. However, since the PCMCIA card 
specification is presently stable and the only thing lack- 
ing is how vendors will implement it, we thought it fitting 


to recognize a couple of quality mass- 
storage products. 

We didn’t, however, make an 
Editors’ Choice selection in the modem 


category because few of these products 


actually use the PCMCIA-specified 
Card and Socket Services—most use 
proprietary enabler drivers that contain 


bits and pieces of their own versions of 


these software modules. These drivers 
may allow the card to function, but they 


Communicator, providing they’ve all got 
a PCMCIA socket. 

*Easy installation and configuration 
(called “plug-and-play” by PCMCIA ven- 
dors) is probably the most hyped advan- 
tage of PCMCIA cards. Just pop a PCM- 
CIA card into its slot, turn on your 
system, and the card automatically con- 
figures itself. 

°Hot swapping refers to the ability to 
pull one PC Card 
out of your system, 
insert another, and 
keep on comput- 
ing—no reboot is 
required. 

°*Fxecution in 
place (XIP) means 
that once software is 
loaded into ROM on a PCMCIA card, it 
can be run directly from the card without 
first being loaded into the host system’s 
RAM. This feature would be especially 
useful in subnotebooks and palmtops 
where systems lack internal floppy drives 
and are limited in their amount of internal 
memory. 

You can see where all the excitement 
stems from: fully featured peripheral 
cards built to a universal electronic stan- 
dard where operation requires no config- 







inhibit compatibility between cards and 
make hot swapping impossible. 

On the solid-state memory card 
scene, we chose the SunDisk SDP Flash 
Card. Although flash memory cards are 
fast becoming the most popular, 

‘SunDisk Corp.’s entry was the only flash 
card that actually worked with our test 
systems and it was the only memory card 
to use the ATA interface standard rec- 
ognized by PCMCIA. If more vendors 


uration. They really could change the face 
of modern computing. Imagine never 
having to deal with case screws, jumpers, 
or DIP switches. This isn’t just a boon to 
those of us who hate screwdrivers. It will 
also help get the still-intimidated portion 
of our population into computing, and it 
provides obvious benefits to disabled 
users. 

The association is even trying to get 
large software vendors to modify popular 
applications so that they become PCM- 
CIA-card aware. When that happens, not 
only won’t you have to reconfigure your 
machine when you pop in a modem (no 
more IRQ confusion! ), but you also won’t 
have to configure your communications 
package. Just insert, dial, and download. 

Execution in place has potential as 


well. Combine this technology with high- | 


capacity solid-state memory cards, and all 
of a sudden you can carry your computing 
environment in your shirt pocket. Not just 
your applications, but your applications 
configured your way. Plug these into any 
PCMCIA-compatible host, and you can 
work anywhere. 


THE REALITY 
That’s the hype. The visionaries are 
singing its praises, and the pragmatists are 





methodically plodding along behind try- 
ing to make it a reality. Right now, that 
reality is a way off. 

The key is compatibility, and that 
hinges on software, which has not yet 
caught up with the technology’s hard- 
ware. Every day, manufacturers are 
crawling out of the woodwork with new 
PCMCIA products, but not all of them 
implement the PCMCIA specification in 
the same way. 

The PCMCIA-defined driver specifi- 
cations are called Card and Socket 
Services in Release 2.0. These software 
elements were designed to configure 
seamlessly and to initialize any PCMCIA 
card. Unfortunately, manufacturers of 
both PCMCIA card software and hard- 
ware were able to interpret these guide- 
lines differently, because the original 
specification wasn’t specific enough. 


EARLY ADOPTERS 

Manufacturers, however, barreled ahead 
anyway and ended up with a slew of 
incompatible products—not just PCM- 
CIA cards, but PCMCIA drivers and host 
adapters. Such widespread incompatibili- 
ty has stalled the benefit of host indepen- 
dence. Notebook makers can only include 
one PCMCIA host adapter chip on a 
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motherboard, and right now these chips 
simply can’t address all cards or all dri- 
vers. Such flexibility is not mandatory in 
the PCMCIA specification, so not all ven- 
dors have implemented it. The goal is 
software that can handle multiple plat- 
forms. 

The same problem has hampered 
plug-and-play. Right now, most PCMCIA 
peripherals come with a driver disk that 
requires the same I/O information that 
any peripheral needs. Although the new 
versions of universal PCMCIA drivers 
being developed by SystemSoft Corp. and 
Phoenix Technologies have elements that 
handle configuration and system re- 
source-allocation duties, none of these 
drivers actually talk to the system. All 
merely assume that their resource alloca- 
tions are correct. If you’ve got something 
connected to the serial port on your lap- 
top and you plug in a PCMCIA card that 
also wants to use the same port, then you 
must tell the PCMCIA software. It won’t 
be able to tell by itself, and that has crip- 
pled the realization of PCMCIA plug- 
and-play. 

Of all the promises PCMCIA has 
made, hot swapping will perhaps be the 
most difficult to keep. To make it work, 
each vendor needs to implement the 
PCMCIA software layers the same way, 
and that just isn’t happening. Today, 
there are two major Card and Socket 
Services makers: Phoenix Technologies, 
whose drivers ship with Phoenix’s system 
BIOS and IBM’s PC-DOS; and 
SystemSoft Corp., whose drivers ship with 
SystemSoft’s system BIOS product. As of 
this fall, the SystemSoft drivers have been 
included in all of Microsoft’s operating 
systems. But there are a bunch of other 
players out there as well, such as Ventura 
Micro Inc., and all are trying to get to the 
same place via different routes. 

Instead of addressing all these differ- 


ent driver manufacturers, many card 


makers have decided to take matters into 
their own hands. They ship special PCM- 
CIA client drivers called enablers. These 
drivers have their own versions of Card 
and Socket Services built-in, and thus can 
talk to the host adapter directly. This 
allows them to be configured quickly, but 
the situation can get hairy when you try to 
plug another PCMCIA card into your sec- 
ond slot and use either the original PCM- 


CIA services or another enabler. If this is 
your problem, you’ll probably end up 
with only one PCMCIA card in your 
notebook at a time, and you’ll have to 
reboot the machine every time you want 
to install another one. So much for hot 
swapping. | | 

Though the reality of PCMCIA tech- 
nology may be a bit disappointing after 
hearing about the potential benefits, you 
can still get close to this computing utopia. 
You’ve just got to be careful. 

As an interim fix, makers of both 
PCMCIA cards and notebooks are pub- 
lishing lists of compatible products. The 
systems are sticking to a specific host 
adapter chip and one type of PCMCIA 
Card and Socket Services implementa- 
tion, while the card makers promise to be 
compatible with it. If you’re considering 
buying into PCMCIA now, you should 
never purchase a product, notebook, or 
card unless the vendor is willing and able 
to provide you with such a list. 


THE NEXT STEPS 

What changes might you see soon? For 
one thing, the PCMCIA is battling hard to 
design specifications for a 32-bit bus. The 
problem here is that the original PCM- 
CIA specification wasn’t designed for that 
kind of throughput, especially on the 
hardware side. Many engineers doubt 
that 68 pins will be enough to handle the 
necessary bandwidth. 

That’s why members of the association 
are considering a new pin designation. At 
press time, talks hadn’t progressed very 
far. Some say it can be done with the orig- 
inal 68 pins, others want 88 pins, and a few 
are looking for 120 pins. Whatever hap- 
pens, PCMCIA says it guarantees that 
any new socket size or spec version will be 
fully compatible with old products. 

PCMCIA is also taking power con- 
sumption into consideration. Right now, 
PCMCIA peripherals run at either 5 or 12 
volts. These peripherals can dry up note- 
book batteries 25 percent faster than nor- 
mal usage does, or even faster. The rate 
of battery usage depends on the amount 
of time the cards are actually in use. With 
notebook vendors moving to 3.3-volt 
technology, PCMCIA is forced to keep 
pace and has created a committee to 
address 3.3/5 volt operation.. 

What you won’t see is an official new 
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slot height. PCMCIA feels it has 
addressed all possible uses with the 
Type I, II, and III slot sizes. It is strongly 
against a new and 16mm slot. 

That hasn’t stopped Toshiba, howev- 
er. The company introduced its notori- 
ous 16mm slot when it shipped its T4500 
notebook. Unfortunately for PCMCIA, 
Toshiba is a major trendsetter in the 
notebook arena, and many hard disk 
and modem makers have designed or 
plan to create cards for this slot size in 
order to take advantage of Toshiba’s 
vast market share. The taller size allows 
hard disk vendors more capacity, but it 
was actually designed to let modem 
makers build RJ-11 plugs into the note- 
book instead of attaching them to an 
annoying (and easily lost) dongle. The 
popularity of this slot size is catching on, 
and it may end up becoming a de facto 
standard, despite what PCMCIA might 
think. 


WHAT CAN | GET TODAY? 
So assuming you can get it to work, what 
kind of peripheral bliss can PCMCIA 


During Operation Deser Storm, | 
commanders had a high-tech weapon 
that worked flawlessly: the Defense — 
Department’s Global Positioning - = 
_ Satellite (GPS) network. This syst 
calculated position to within 10 feet, 
allowing precise targeting. More 
recently, a GPS receiver helped to 
pilot a jet precisely along the Potomac 
River. Now you can tap into this 24- _ 


satellite network, which resides 11,( 000 lz ioe Sc 
_ the Interstate or marking geologic _ 

_ formations, but not precise enough for 

__ locating street addresses. Still, consid- 

_ ering the price tag, this card was amaz- 
se accurate. 

____ The precision of Socket’s GPS cord _ 
__was equaled only by the level of diffi- 


miles above earth, with the Mobile | 

GPS from Socket Communications _ 

(800-552-3300). 
The only difference between 


Socket’s $795 PCMCIA unit and more ~ 


expensive military and scientific — 


receivers is that it is slightly less accu-- : 


rate. Instead of locating a position to - 


within 10 feet, the civilian GPS system 
____tostrip the native PCMCIA Socket © 
_ Services from our NCR Safari 3180 — 


can plot a position within about 80 


‘ciel aes for finding, directions on 
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offer you today? To figure this out, you'll 
have to do some careful research, because 
the answer changes daily. The association 
has been announcing either a new prod- 
uct or some positive change to the specifi- 
cation almost weekly. Your best bet is to 


Modems are one of the most 
popular applications for PC 
Cards, and many notebook 
makers have eliminated 


the internal modem 1n favor 


of a PCMCIA slot. 


call your notebook vendor and ask about 
the latest scoop. 

At PC Magazine, we asked for as 
many cards as we could get. The results 
were disappointingly slim. We grabbed 
at everything except LAN cards, which 
we left to our networking team (see 

























culty in its configuration and use. The 
DOS-based setup program required us 


“Compact Connections” in this issue), 
and managed to garner 32 cards plus one 
special case (reviewed in a sidebar) and 
one late straggler. We ran benchmark 
tests at ZD Labs using an AST 
PowerExec 4/25SL ColorPlus, an IBM 
ThinkPad 720C, an NEC UltraLite 
Versa 25C, and a Toshiba T4600C note- 
book. We checked all four machines for 
compatibility but reserved the Toshiba 
T4600C for our test-bed. 


MODEMS 

Modems are one of the most popular 
applications for PC Cards. In fact, many 
notebook makers have eliminated the 
internal modem in favor of a PCMCIA 
slot. PCMCIA modems make up around 
73 percent of the portable data modem 
market according to International Data 
Corp. (IDC). We received 13 modems 
from manufacturers that included AT&T 
Paradyne, Hayes, Intel, Megahertz Corp., 
Practical Peripherals, and TDK Corp. 
AMT was unable to ship its 14,400-bps 
modem in time, though we have seen the 
company’s $220 2,400-/9,600-bps data/fax 


/ Type II slot Dselesk The auto- 
™ matic installation program | 

_ yielded frustration at first, but 
_ afterafewtriesthe GPS card | 
worked well—if a little slowly. 
After between 2 and 5 
_ minutes, the card locked onto 
_ the three satellites required to 
_ locate longitude and latitude 
and displayed the location to 





thousandths of minutes. Access to a 


fourth satellite is needed to plot alti- 
tude. Once you ve established posi- 
tion, Socket Communications’ GPS 
program will estimate course and 
speed based on two or more position 
markings. The software’s only short- 
coming is its lack of even rudimentary 
maps, although you can transfer a 
position reading to an external map- 


ping application.o 





Benchmark Test 


PCMCIA cards pack a great deal of tech- 
nology into a package not much larger 
than a credit card. How do these cards 
compare with each other, and how do 
they rate against their full-size counter- 
parts? PC Magazine took a close look. 





COMPATIBILITY TESTS 

Our four compatibility-test machines were an AST 
PowerExec 4/25SL Color Plus, an IBM ThinkPad 720C, a 
NEC UltraLite Versa 25C, and a Toshiba T4600C. These 
four machines used three different PCMCIA controllers: 
the Intel 82365SL, Toshiba’s ToPIC (an Intel clone), and 
IBM’s PCMCIA Controller Chip. Right now, the Intel chip 
is the industry standard for PCMCIA controllers. 

The Toshiba chip is part of the IC Card Gate Array chip 
set found in the Toshiba T4600C. Like the Intel chips, it is 
based on the ISA bus. The IBM chip is also modeled on the 
Intel chip but uses IBM’s Micro Channel bus, which caused 
a few problems with modem-card enablers that were specif- 
ically looking for the Intel chip registers. 


HARD DISKS 

We tested hard disk PCMCTIA cards using the disk test suite 
from PC Labs’ PC Bench 8.0. The PC Bench disk score 
gauges the performance of a PC’s disk subsystem, which 
includes the hard disk, disk controller, and any hardware or 
software disk caches. The tests that produce this score work 
with over 100 files in six directories, totaling over 30MB. 
The tests include file reads, writes, creations, and deletions 
in a mix based on the disk usage of a set of popular applica- 
tions. We tested all the hard disks with a 2MB SmartDrive 
software cache enabled. We also tested a conventional 
Toshiba 120MB internal IDE hard disk for comparison. 


MEMORY CARDS 

We compared the reading and writing capabilities of nine 
PCMCIA cards—eight SRAM cards and one flash-memory 
ATA card—by sending a 2MB Microsoft Word test file 
three times to and from a Toshiba T4600C notebook’s inter- 
nal hard disk. Four additional cards, three SRAM and one 
flash-memory, could not complete our tests. 


MODEMS 

We created a host system using a 14,400-bps Hayes Optima 
desktop modem and Datastorm Technologies’ Procomm 
Plus for DOS (communications software). We uploaded and 
downloaded a Type V test file three times across the modem 
connection and timed the transfers with a stopwatch. A Type 
V file combines text, machine language, assembly code, and 
noncompressible null characters. We designed the file so 


that the receiving modem would not be able to receive every 
byte of the file on the first or successive passes. 


‘TEST RESULTS 


We had few installation or initialization problems with the 
memory cards; either they worked or they didn’t. For 
SRAM cards, all that is normally required is PCMCIA Card 
and Socket Services. Theoretically, flash-memory cards 
should work this way as well, but almost none of them 
could. Vendors blamed this on “chip incompatibilities,” 
which means that the EEPROMs found in flash-memory 
cards are programmed to be compatible with a particular — 
PCMCIA host-adapter chip set. All four compatibility test 
systems’ host adapters were Intel or Intel-compatible (the 
most popular type of PCMCIA adapter to date); most of the 
cards we tested were not Intel-compatible. Only the 
SunDisk SDP Flash Card worked. 

The memory cards produced results that were remark- 
ably similar. The only exceptions were the cards from 
Panasonic Industrial Co. and Simple Technology, which 
lagged just slightly behind the other cards on the read test 
and significantly behind on the write test. Reads are inher- 
ently slower than writes because after the cards read the test 
data, they have to write it to the IDE hard disk in the 
Toshiba notebook. SunDisk Corp.’s flash-memory card 
lagged behind all the SRAM cards, but that was due to its 
use of flash-memory technology. Flash-memory chips are 
slower, but they’re also cheaper and use less power than 
SRAM chips. | | 

For modems, compatibility rests not with Card and 
Socket Services but with other software called card enabler 
drivers. Many modem cards use enabler programs to bypass 
Card and Socket Services and communicate directly with 
the PCMCIA host-adapter controller. 

The critical issue here is how those enablers interact with 
a notebook’s PCMCIA controller. Host adapters from Intel 
and Toshiba will work with SystemSoft drivers, which are 
necessary to implement SRAM and flash-memory cards. 
For the IBM system to utilize Card and Socket Services, a 
Chip ID switch must be added to the socket-service device 
listed in the notebook’s CONFIG.SYS files. In any case, 
enablers completely preclude hot swapping because they 


- require a system reboot. 


For modem cards in each of the transfer-rate categories, 
upload and download times were within seconds of each 
other. | 

Hard disk cards are completely dependent on Card and 
Socket Services as well as on an extra set of drivers provid- 
ing the ATA interface, which proprietary drivers such as 
IBM’s and Toshiba’s cannot provide. The Toshiba product, 
however, is fully compatible with Card and Socket Services. 
As aresult, hard disk cards worked on the NEC and 
Toshiba notebooks but not on the IBM. Theoretically they 
would have worked on the AST notebook, but the drives 
cannot fit into this portable’s Type II slot. 
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*PCMCIA’s System Architecture 


by Nick Stam 
What made the Personal Computer 
Memory Card International 
Association’s Release 2.0 specification 
so exciting was that it was designed to 
provide standardized operation for all 
PCMCIA products. According to the 
specification, PC Cards adhering to 
proper design specifications should 
work in all systems using PCMCIA 
specification—compatible system soft- 
ware and hardware. : 
Unfortunately, some elements of 
the specification were loosely defined. 
What exists today in the PCMCIA 
arena is a confusing collection of 
system software and support hard- 
ware. Compatibility is still a real 
problem, and most PC and system 
notebook vendors are publishing PC 
Card compatibility lists for their prod- 
ucts. Some system software vendors 
are developing standardized PCM - 
CIA software and are improving the 
situation. To help you make sense of 
what is required from both your PCM- 
CIA card and your notebook, PC 
Magazine has compiled a short list of 
all the layers in a working PCMCIA 
model. 


THE HOST ADAPTER 

Notebooks with PCMCIA expansion 
sockets include an interface chip called 
a host adapter that connects the expan- 
sion bus to one or more (usually two) 
68-pin PCMCIA sockets. Many chip 
makers provide host adapter chips, but 
the majority of systems currently use 
Intel’s 82365SL chip. 

Host adapters are configured to 
respond to particular system I/O and 
memory ranges to satisfy the require- 
ments of installed PCMCIA cards. Host 
adapters also handle interrupts generat- 
ed from PC Cards and some provide 
power-management functions. 
Adapters will typically contain address 
and data buffers to handle hot swap- 


ping. 
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SOCKET SERVICES 
Socket Services is the lowest layer of 
the PCMCIA system software architec- 
ture. Its prime function is to relay com- 
mands between Card Services (see 
below) and the host adapter. It is hard- 
ware dependent, as different versions 
or configurations of Socket Services 
software are required to communicate 
with different host adapter chips. 
Under the control of higher-level 
software such as Card Services, Socket 
Services configures the host adapter to 
operate properly with the PC Card and 
also reads low-level timing and configu- 
ration information from a PC Card’s 


CIS (Card Information Structure, a 


hardware record of system resource 


Operating system 
or application 


Card Services 
client drivers 


Enabler 










Card Services 
super client 
driver 





Card Services 







e Manages PCMCIA card resource 
allocations. 


@ Provides PCMCIA card information 
to higher-level client software. 


driver 
__ @ Communicates through Socket 
Services to configure or interrogate 


PCMClA cards. 


_ @ Accepts card-configuration 
_ commands from Card Services. 


© Sends commands to host adapter. 
@ Reads low-level PCMCIA card data. 


ATA 
device 










Host-adapter chip 







© Accepts card-configuration — 
commands from Socket Services. 


@ Handles PCMCIA card interrupts. 
@ May be compatible with ExCA 


standard. 


women seis Socket 


PCMCIA card 


ane ne me eo ei ew wa ee eel ethllcrerhlClel etl etl aeitll eet aeteelelk 
> 


<. 


The Card Information Structure: 
a hardware record of a card’s system 
resource needs. 


needs). Socket Services software is 
often installed in RAM, but it can also 
be run from ROM. 


CARD SERVICES 

The Card Services specification is the 
highest-level software layer in the 
PCMCIA specification, managing PC 


Card resources from a system-wide 


perspective. In a perfect world, it would 
talk to your card’s CIS to find out exact- 
ly what system resources are needed. 
What often occurs is that a higher-level 
Card Services client driver performs 
this function (see below) and then 
informs Card Services of its require- 
ments. Card Services stores this infor- 
mation in a resource table and then 
informs Socket Services of the request 
through the Socket Services API (appli- 
cation programming interface). | 
Some PCMCIA products and dri- 
vers bypass Card Services (see below), 
but generally usage of Card and Socket 
Services is critical to PC Card compati- 
bility, interchangeability, and the ability 
to insert and remove cards without the 


need to reboot the host PC. 


DRIVER MADNESS 

The PC Card drivers that exist above 
Card and Socket Services can generally 
be broken down into four categories: 
generic device drivers, Card Services 
client drivers, enablers, and super client 
drivers. Some drivers specifically use 
Card and Socket services, playing by 
the rules, and others bypass these ser- 
vices entirely. As a rule of thumb, if 
your card requires you to reboot the 
system, then it’s not Card and Socket 
Services compliant. 

A confusing aspect of using the term 
“driver” when referring to PCMCIA 
system software is that in most cases 
these drivers only assist in installing and 
configuring the PC Card for use by a 
“real” driver, an application, or an 
operating system. Typically, once PC 
Cards are installed and configured, 


Card and Socket Services moves out 
of the picture during actual use. 


FOUR DRIVER FLAVORS 

There are four general flavors of 
PCMCIA device drivers. Generic 
device drivers initialize PC Cards that 
perform well-defined functions, such 
as SRAM or ATA (AT Attachment 
protocol) hard disk cards. These cards 
tend to have standardized interfaces 
and will operate in most PCMCIA 
systems that have Card and Socket 
Services installed, although they may 
not use those services directly. 
Generic drivers are not necessarily 
shipped with a PC Card, but are often 
shipped with the PC system or Card 
and Socket Services software. 

Card Services client drivers tend to 
be card-specific drivers that use Card 
and Socket Services and perform card 
initialization and resource manage- 
ment functions. 

Enablers also tend to be card- 
specific drivers, but they communi- 
cate directly with the host adapter, 
bypassing Card and Socket Services. 
Unfortunately, enablers are the most 
popular kind of driver in use right 
now, especially for products like 
modems and some solid-state storage 
devices, and they don’t allow hot 
swapping of PC Cards. 

Super client drivers are capable of 
recognizing and configuring a great 
many cards with the assistance of Card 
Services. Super client drivers are often 
shipped with PC systems or supplied by 
Card and Socket Services software 
vendors like SystemSoft and Phoenix. 


EXCA SPECIFICATION 

The ExCA (Exchangeable Card 
Architecture) specification was initially 
defined by Intel to assist in PC Card 
and system interoperability for its 
82365SL Host Adapter. ExCA defines 
a minimum set of software and hard- 
ware requirements for PCMCIA soft- 
ware and hardware. Intel has decided . 
to throw its weight behind PCMCIA’s 
specifications and has handed over 
ExCA to the association.0 
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modem and liked it. 

~ Most of these PC Card modems ran 
at 14,400 bps; 9,600 bps seems to have 
missed its opportunity in the PC Card 
area, though we did get one. Don’t let 
their size fool you; these products mir- 
rored their full-size counterparts in actu- 
al use. Things to look for include a soft- 
ware bundle—the  well-packaged 
products all had bundled communica- 
tions and fax software—a long warranty 
(five years is not unusual), and the abili- 
ty to hook into a cellular telephone. 
Modems that were cellular-ready were 
AT&T Paradyne’s KeepInTouch card, 
Hayes’s Optima, and MagicRAM’s 
product. Keep an eye out for sleep 
modes as well: Most had at least two lev- 
els of power consumption, and some 
even had three, but a few had none. 

Intel’s product will be sold to OEMs 
and separately marketed by Intel. The 
product should be hitting the market by 
the time this issue hits the newsstand. The 
MagicRAM product is also voice-capable, 
sO you can use your notebook as an 
answering machine. The TDK entry came 
with an old-fashioned phone coupler, 
included for those who travel abroad. 
Only Megahertz’s entry (utilizing the 
company’s patented XJack technology) 
and Angia Communications (taking 
advantage of Toshiba’s “Type IV” slot 
width) entered modem solutions with 
internal RJ-11 jacks. 

In our performance tests, we re- 
corded upload and download times over 
three tries to come up with an average. 
All of the 14,400-bps products main- 
tained the same pace as a standard Hayes 
external modem being run through the 
serial port. We also ran the Hayes 
through Socket Communications’ 
PCMCIA serial interface card and ob- 
tained similar results. 

As we were going to press, Megahertz 
had just initiated a price war on the PCM - 
CIA modem front by dropping prices on 
its 14,400-bps XJ1144 product (tested 
here) from $599 to $399. Prices for com- 
peting modems should change dramati- 
cally by the time you read this. 


SOLID STATE STORAGE 

We snagged 13 solid-state memory cards. 
Ten of these used SRAM (static RAM) 
memory chips, while the others relied on 
flash technology. The differences here are 
both theoretical and realistic. Theo- 
retically, flash technology has advantages 
over SRAM, as it is cheaper and doesn’t 
need a lithium battery inside the card 
(that means a smaller form factor, too). 
But only one of the flash cards we 
received, the SunDisk Corp. card, was 
able to function with our test systems. 
These memory cards are both the easiest 
and the most frustrating PCMCIA cards 
to. use. Since they require no configura- 
tion driver, they’ll either work with your 
system automatically or they won't. 
Storage size of the tested cards stayed 
within the 1MB to 5MB range, though 
companies such as SunDisk now have 
products with much larger capacities. 

The problem is price. Whether using 
flash, SRAM, DRAM (dynamic RAM), 
or some other kind of memory media, the 
cost of PCMCIA-based solid-state stor- 
age is still about $100 per megabyte— 
nearly 100 times the cost of a hard drive. 
You should see some change in the pric- 
ing next year, but don’t expect it to fall too 
much. 

Power consumption is a hot topic in 
this forum. Though more versatile in the 
long run, flash cards run at 12 volts right 
now and require hefty external juice. 
Silicon Storage Technology (SST) recent- 
ly announced the industry’s first storage 
cards capable of running at 3.3 volts. 
Unfortunately, this technology has only 
been available for certain PDA products, 
SO we were unable to test it for this review. 
SST uses the Fowler-Nordheim tunneling 
mechanism to provide more efficient on- 
board voltage multipliers. Basically, these 
allow the cards to run at either 3.3 or 5 
volts for both writing and erasing opera- 
tions. 

Manufacturers represented here ran 
the gamut from SunDisk, Boca Research, 
and American Microsystems to better 
known consumer electronics companies 
like Panasonic and Hitachi America. 


Our Contributors: OLIVER RIST is a staff writer at PC Magazine. NICK STAM is 
a technical director at PC Labs. BEN MILLER is an associate project leader at ZD 
Labs. Brian Nadel is an associate editor at PC Magazine. ROBERT S. ANTHONY is a 
senior writer at PC Magazine and was in charge of this story. 
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Wars Up Doc! 


Introducing Remind Me!” 
for Windows 


The easy and fun way to 
remember important events. 


Animated Looney Tunes characters bring 
your multi-media computer to Iife, Plus 
actual cartoon sound tracks. You choose 
from over 20 images of Bugs and all his 
pals that burst onto the screen at the 
appointed day and time. REMIND ME! 
also does a lot more. 

So, see your software dealer, or 


call us toll-free at 
. |-800-VLOCITY. 
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© 1993 Velocity”. All rights reserved. 
Velocity and Remind Me! are trademarks of 
Velocity Development Corporation. Looney 
Tunes, characters, names and all related indicia 
are trademarks of Warner Bros. © 1993. 


CIRCLE 121 ON READER SERVICE CARD 


PORTABLE TECHNOLOGY 
PCMCIA 





Advanced Micro Devices and Maxell also 
make flash memory cards, but both com- 
panies declined to participate. 

There were two developments in this 
arena at press time: First, Quantum Corp. 
had just announced an agreement with 
SST to develop solid-state storage under 
the Quantum name—look for the results 
of this venture early next year. Recently 


announced SST products may come 


under this agreement. SunDisk also an- 
nounced the availability of an unprece- 
dented 40MB of storage (expandable to 
up to 80MB with preloaded data-com- 
pression software) on its newest flash card 
product. Available next quarter, this 
product has no official retail price yet, but 
the initial sample price was set at $1,995. 

Timings on read and write tests for a 
standard Microsoft Word file were fairly 
consistent. The Simple Technology prod- 
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time for testing 


ity: No Guarantees | 














uct ran slightly faster than its competitors, — 
but the difference isn’t significant. — 
Because SunDisk’s product used flash 
technology, it rated slower performance. 
As flash makers are quick to point out, 
however, this technology will still domi- 
nate because it is cheaper and uses less 
power—no lithium battery required. 
Again, however, the difference was less 
than 3 seconds for a 4 minute sequence. 


EVERYTHING ELSE 

We accepted five mini-hard disks as well 
as a Serial interface card from Socket. 
The hard disks came from Integral 
Peripherals, Maxtor Corp., and 
MiniStor Peripherals Corp. All of these 
latter products shipped with device dri- 
vers and a list of compatible notebooks. 
Western Digital has a PCMCIA hard 
disk designed exclusively for the HP 
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Extensive DBMS support 


athWay Access satisfies the demanding networking requirements of 

DOS, Windows, Macintosh, and OS/2 users. And it does so by providing 
the most complete suite of TCP/IP applications available today. But power 
isn’t enough if it’s not easy to install, use, and manage. PathWay Access is. 
Full-featured terminal emulations, keyboard remapping and scripting 
capabilities are there at the click of a mouse. Printing, file transfer, and 
E-mail are just as easy too. When your users need the power of the network, 
PathWay Access is the right choice. Call us today for your free 30-day 


evaluation and give your users PathWay power. 





STRAIGHT TALK. SOLID SOLUTIONS. 
] o. 0; 0 S207 2 So Aasg 


CIRCLE 103 ON READER SERVICE CARD 





In California: 1-800-962-8649 or 415-962-7202 FAX: 415-962-0286 sales@twg.com. In Canada: 519-747-9900 In Europe: +31-8385-42042 


©1993 The Wollongong Group, Inc. All rights reserved. All trademarks are property of their respective holders. 





PORTABLE TECHNOLOGY 
PCMCIA 





PCMCIA PRODUCTS AND FEATURES 





| Telephone Slot : PCMCIA - Capacity Price Disk score 
number size version (PC Bench 8.0) 


Integral PocketFile 42 303- 449- 8009 Joe" I Release 2.0 42MB $499 266 
- Intégral PocketFile 85 8 | 303 7 OEN ” 

Maxtor MXL-105-I_ | | 800-462-9867 Typelll Release 2.0 105MB $495 284 
“MiniStorMPa2P 800-943-0165 —Typelll— we a 
MiniStor MP85P 800-943-0165 Proprietary Release 2.0 85MB $549 285 
Toshiba internal IDE@ — | oi 22 es 














Telephone : Slot | PCMCIA Connector | Interface Price 
number size version size 


800- = 0550 Type! §——sRelease . 0 Centronics 50-pin 


New Media Visual Media SCSI Adapter Card be eS 
‘Socket Serial /O Credit CardAdapter@ | 


| SS ae com 













ee 





Telephone Slot PCMCIA Capacity Price Average read Average write 
number size version time, 2MB file time, 2MB file 
(seconds) (seconds) 


American Microsystems 2MB Flash Card 208-234-6661 Type | Release 2.0 2MB $333 N/A ~ N/A 
Boca Sea ask (SRAM) Se 8 | Biogen. 1508 fel Hielease20=° MB $350 473 
~ Epson RAM Card (SRAM — 
0 2MB SRAM Card 
~ MagicRAM Dual Battery SRAM Card 7 ase 2.0 
Mitsubishi 2MB PCMCIA SRAM Memory Card 408-730-5900 -—‘Typel Release 2.0 2MB $225 N/A N/A 
~ Panasonic 4M Byte SRAM Card 20 |. /p ase 1.0 
amply Soy HP95LX SRAM - 800-367-7330 | Type | Release 2.0 ~ 1MB $155 471 1.39 
~ Simple Techn slogy Toshiba SRAM : . > ip 0 
Smart Modular Technologies 2MB SRAM Card 800-536-1231 | Type | Release 2.0 2MB $299 4.69 1.42 
- Smart Modular Technologies 4MB Flash Card - 8 0-5 ab Re lease2.0 _ we a 
SunDisk SDP Flash Card “408-562-0500 -—‘Typell Release 2.0 5MB $375 7.02 28.67 













‘Type! 








Telephone Slot PCMCIA Data speed/ Price Averagedown- Average upload 
number size version fax speed (bps) loadtime (min- _ time (minutes: 
utes: seconds) seconds) 


ek PCMCIA Toshiba Type IV/16mm Fax Modem 800-877-9159 Proprietary Release 2.0 14,400/14,400 $465 1:05 1:09 








Apex High Speed Data Fax Modem 800-841 2739 Type T Release 2.0 14,400/14,400 $399 
i task ses tN eae a accede | 
Data Race BECCARY 
~ Epson E EFM 144 7 
| Hayes Optima 14. 4 Exiornal ‘Madara 0 
- Hayes | Optima 14.4 Internal Modem Ce =” mL —— 

Hayes Optima 14.4 PCMCIA | 404-441-1617 Typell -—~Release 2.0 
Intel PCMCIA Faxmodem 14.4/1 4 _ | a 538-3373 7 4 4,400 ct | 
MagicRAM 9624 Mercury Card OS ai eo Typell: i. Release20.—agayagon: «= s(t(t«C SRG 4-50 4:51 

rose Perper PractiCARD 144, 800-442-4774 Type Il ~ Release20 —-‘14,400/14,400 $449 1:18 
TOKDE1414DirectConnect DataFaxModemCarl  SO0004835 «SC Typall «<=«S«CReloaso 20 —«-14,400/14,400 $499 "M1 1:28 


N/A—Not applicable: The product was not compatible with this test. 

@ For comparison, we are reporting selected information about this product. 

@ The New Media SCSI Adapter Card did not arrive in time for testing. 

© We tested the Socket Serial I/O Credit Card Adapter in conjunction with the Hayes Optima 14.4 External Modem (below). 
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OmniBook subnotebook. This disk pro- 
vides primary storage for that product 
while its true PCMCIA socket should be 
used for something else. 

Now, we know what you’re thinking: 
“If solid-state cards are slimmer and less 
susceptible to damage, and will eventu- 
ally have more capacity than hard disks, 
why did these people bother?” That 
question, however, is based on a miscon- 
ception. You can buy 85MB of hard disk 
storage for a relatively affordable price 
today. Presently, you can’t get 85MB on 
a flash or SRAM card and even if you 
could, it would cost you around $8,500. 
Both PC Card hard disk sellers and 
PCMCIA solid-state makers agree: 
These products address different market 
needs and should be able to cohabit 
nicely for some time. 

Testing, using ZD Labs standard PC 
Bench 8.0 Disk Mix test, showed good 
performance for all the drives. We tested 
the Socket serial interface card by hook- 
ing a standard Hayes 14,400-bps external 
modem to it. You can compare these 
scores to the results of the same modem 
hooked to a standard serial port, reported 
under the modem features/performance 
table. 

New Media Corp. was supposed to 
send us the latest version of its SCSI port 
interface card, but missed our deadline. 
Once the product arrived, though, we 
found it satisfactory in casual use. We did 
include it in our Summary of Features 
table. 

Modems are flooding the market as 
well. Aside from the ones we tested, at 
press time there were 14,400-bps-capable 
products available from Best Data 
Products (800-632-2378), Compaq Com- 
puter (800-888-5858), GVC Technology 
(800-289-4821), and U.S. Robotics (800- 
342-5877). 

Though they’ve demonstrated them at 
PC Expo and IC Card Expo, neither New 
Media nor IBM Microelectronics man- 
aged to have a PCMCIA sound card 
ready in time for this story. Look for such 
products at Fall Comdex. 


USING THE SUMMARY OF FEATURES TABLE 

Unlike a standard PC Magazine product 
review, we decided not to include sepa- 
rate product reviews for each entry. In 
most instances these would have been too 
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repetitive. Instead, we’ve included sepa- 
rate features tables for modems, memory 
cards, and the “specials” (hard disk and 
interface cards). 

On these charts you’ll find each prod- 
uct’s name, the company sales telephone 
number, price, product specifications 
(capacity for hard disks and memory 
cards, baud rate for modems, and so 
forth), and the throughput test scores. 
What these numbers represent is 
described in the introduction to the 
benchmark tests. 


WHAT TOMORROW HOLDS 

Though LAN adapters, modems, and 
solid-state storage are the mainstays of 
PCMCIA sales right now, that will change 
soon. Creative engineers like those at 
New Media and IBM Microelectronics in 
Canada are constantly inventing new 
ways to use this technology. As an exam- 
ple, check out the sidebar “GPS on a 
Notebook” where a PC Magazine editor 
ventures into his back yard with Socket 
Communications’ Mobile GPS, a PCM- 
CIA-card that uses the Defense Depart- 
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ment’s Global Positioning Satellite net- 
work. 

Big trends in new cards will include 
sound and solid-state storage. Sound is 
being addressed by numerous vendors— 
look for announcements around the . 
time of Fall Comdex. Solid-state storage 
is set to undergo a major revision by 
New Media’s engineers. The folks there 
are touting a new form of layered media 
that will allow up to 400MB in a Type 
I-size card by the end of 1994. Cost is 
still undisclosed and will certainly be a 
factor, but New Media says it wants this 
technology to become popular, so who 
knows? 

Another application for PCMCIA 
that has been discussed from the begin- 
ning, but only slowly implemented, is as 
ROM software using the Execute in 
Place feature. To implement this fea- 
ture, a manufacturer would store an 
application on a PC Card in ROM and 
maybe add some RAM for personal data 
files. What’s holding this technology 
back is the prohibitive cost of memory 
media in the PC Card format and the 


been searching for to make beautiful images together. 
(Louise had completely mesmerized Delmer with her big 17” MAG monitor smile.) 
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WIN A MAG MX15F MONITOR. 
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Looking for a computer system The Compaq ProLinea Business Solution Pag. 


A complete management and communications solution 

» | . . 
that S exactly right for your busi- on your desktop. Includes a Compaq ProLinea 4/25s 
Model 120, 2,400-bps Data+Fax Modem with WinFax 
Lite software for sending and receiving faxes, prein- 


stalled Microsoft Works, Microsoft Profit and Microsoft 
Publisher, TabWorks and CompuServe. Scie 
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ness? Look no further than a 
Compaq Solution Paq:" 

Looking for one that’s right for 
your budget? Look no further than 
a Compaq Solution Paq. A complete, 
ready-to-go system with everything 
you need at incredible savings. 

Each Solution Pag comes with a 
Compaq PC (with the Compaq free 
3-Year Warranty’), add-ons, and the 


ProLinea 4/25s Model 120 Features 
Intel’ 486SX/25 MHz processor (upgradeable to 486DX 2/66) 
¢ 4MB RAM (expandable to 32MB) # 1 20MB hard drive # 3.5" 1.44MB diskette 

drive # Local Bus VGA with 1MB video memory # Compaq SVGA Color Monitor (1024 x 768 resolution) @ 3 full-size slots available for 
expansion # Drive bay available for CD-ROM, tape, etc. ® Preinstalled MS-DOS" 6 and Microsoft Windows’ 3.1 @ Compaq 101-key 
Keyboard and Mouse # 3- Year Warranty # 24-hour service and support hotline available 365 days a year. 


The Compaq Contura most widely use d 
Business Solution Pag. 
business software. 


Business capabilities at your fin- 
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a Compaq Contura 4/25 Model 
120, a 2,400-bps Data+Fax 
Modem with WinFax Lite software 
for sending and receiving faxes, 


auxiliary battery, extra battery, car- 


rying case, preinstalled Microsoft’ 
Works, LapLink V, TabWorks and 


Take our ProLinea™ 
Bdsinees Solution 
Paq, for example. It 
can help you with 


accounting, word processing, 
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Contura 4/25 Model 120 Features 
Intel 486SL/25 MHz processor with integrated numeric coprocessor ¢ 4MB RAM (expandable to 20MB) # 120MB hard drive # 9.5" 
High Resolution Passive Matrix Monochrome VGA Display-supports up to 64 shades of gray @ 3.5" 1.44MB diskette drive @ Power conserva- 
tion and security features # Preinstalled MS-DOS 6 and Microsoft Windows 3.1 @ Battery Pack and AC Adapter @ Compaq Trackball # 3- Year 
Warranty # 24-hour service and support hotline available 365 days a year. 


+Restrictions and exclusions apply. Monitors, battery packs and certain options are covered by a one-year warranty. *Leasing is provided by GE Capital Services for a term of 36 months, and is subject to approved credit and certain terms and con- 
ditions. Call for details. **Savings based on individual prices. Call for details, © 1993 Compaq Computer Corporation. All rights reserved. Compaq and the Compaq Logo Registered U.S. Patent and Trademark Office. ProLinea and Contura are 
trademarks and Solution Paq is a service mark of Compaq Computer Corporation. Products, prices and programs are subject to change without notice. All products are trademarks or registered trademarks of their respective companies. Microsoft 


and MS-DOS are registered trademarks and Windows is a trademark of Microsoft Corporation. The Intel Logo is a registered trademark of Intel Corporation. 


necessary licensing agreements from 
software companies. 

Hewlett-Packard’s display of PCM- 
CIA card technology on the desktop is 
only the beginning. Representatives of 
PCMCIA and the committee that 
designed the new PCI local-bus standard 
have had their heads together for a while 
creating a bridge between the two buses. 
Look for some exciting developments 
here when PCI-bus-systems start to hit the 
market. Local-bus technology opens the 
doors for a closer marriage of portable 
and desktop systems, including local-bus 
video and hard disk controllers—the next 
generation of docking station could be 
radically different. 

Also, look for PCMCIA technology to 
really take off when the consumer elec- 
tronics people step in. As Socket’s GPS 
product demonstrates, the uses for PCM- 
CIA are limited only by an engineer’s 
imagination. Rumor has it that a version 
of the GPS card might appear in a big- 
name American car. Other commercial 
uses include portable phones, personal 
health-care data carriers, and yet one 
more medium for on-the-go video enter- 
tainment. 

What you need to understand is that 
this technology is here to stay. Whether it 
revolutionizes PCs or not, it’s had a pow- 
erful influence on the notebook market 
already and will continue to do so. 
Investors are spending millions on this 
technology and sprouting companies like 
SunDisk (Santa Clara, California), New 
Media (Irvine, California), MagicRAM 
(Los Angeles, California), Megahertz 
(Salt Lake City, Utah), and Socket 
Communications (Hayward, California) 
are exploiting it as their primary or sole 
business. 

Major players such as Hewlett- 
Packard, Intel, IBM, Maxell, Verbatim, 
and even Microsoft have invested heavily 
in this arena as well. PCMCIA chapters 
are active in Japan, Taiwan and, most 
recently, in Europe. Numerous compa- 
nies in all of these locales are creating 
compatible products. 

Some of you might not need PCM- 
CIA’s flexibility for your portable com- 
puting today, but don’t ignore it just 
because you think it’s too messy to suc- 
ceed. The system works today and it’s only 
going to work better tomorrow. (| 
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as its desktop counterpart and was some- 
what cumbersome to carry. Rare is the per- 
son who wants to bother with a peripheral 


t was inevitable. The explosive pop- 
ularity of notebook-size PCs has 
combined with the explosive prolif- 
eration of LANs to create a rich mar- 
ket for network adapters that better 
suit the smaller, slicker systems. The ability 
to plug your notebook PC in to your branch 
office network has for some become a stan- 
dard way of conducting business. For a 
time, the only option for making this con- 
nection was a traditional external parallel- 
port adapter, which didn’t perform as well 
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InfoMover NE4100 PCMCIA Ethernet Adapter 
IBM Token Ring 16/4 Credit Card Adapter 


Performance and compatibility results for the tested PCMCIA LAN adapters were 
so similar—for both Ethernet and Token-Ring cards—that they are nonissues. In 
naming our Editors’ Choices we considered other aspects that are pertinent to 


buyers including good support, confor- 
mance with current PCMCIA commit- 
tee standards, specifications, ease of 
installation, and price. 

For both network categories, in 
addition to other compelling reasons, 
we chose products from vendors that 
were also the original equipment manu- 
facturers (OEMs) of the chip sets, the 
cards, or both, for their own products 
and for other vendors in the roundup. 
(For Token-Ring adapters, IBM 
designs and manufactures the board 
used for its own card and all three other 


represented products. ) 


for his notebook PC that rivals it in size, 
weight, or cost. 

We've reviewed the first full crop of 
Ethernet— and Token-Ring— PCMCIA- 
format LAN adapters. When the dust set- 
tled over our test-bed, we discovered that 
the principal consideration in choosing a 
PCMCIA LAN adapter is neither perfor- 
mance nor compatibility; the cards all 
turned in about the same results in those 
areas. Rather, buyers should look to 
price, ease of installation, and quality of 
technical support to make their choices. 
We tested 15 Ethernet adapters and 4 
Token-Ring adapters, all of which derive 
from components made by a handful of 
chip set producers and original equipment 
manufacturers (OEMs). 

PCMCIA technology has evolved over 
the past few years. Although at first ham- 
pered by compatibility issues, PCMCIA 
peripherals have begun to gain momen- 
tum in the notebook and PDA (personal 
digital assistant) markets. PCMCIA slots 
are also beginning to show up on desktop 
machines, such as the IBM E-Machine. 

With all these changes, the PCMCIA 
standards committee has had to make its 
own adjustments. In 1989 the committee 
defined release 1.0 for memory-only 
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The InfoMover NE4100 PCMCIA 
Ethernet Adapter from National 
Semiconductor lists at $249, one of the 
lowest prices in this field, and it offers 
a good combination of more than a 
few of the better support features. It 
already supports release 2.01 of the 
PCMCIA standard (which adds cer- 
tain fixes to the I/O card specifica- 
tions), and National Semiconductor 
provides a lifetime warranty, a BBS, 
and 24-hour technical support, 7 days 
a week. And the installation was so 
simple that we didn’t even need to 
refer to the well-organized documen- 


interface cards. These were to be about 
the size of credit cards, but with various 
thicknesses. The initial release specified 
Type I cards to be 3.3 mm thick. Type II 
cards, which appeared shortly thereafter, 
measured 5.0 mm, and were used mostly 
for LAN adapters and modems. Type III 


tation. InfoMover’s resource alloca- 
tion utility even determines which I/O 
port and interrupt are available on the 
system. 

The IBM Token Ring 16/4 Credit 
Card Adapter carried the lowest list 
price—at $575—of the four Token- 
Ring cards we tested in this early 
PCMCIA roundup. And it comes with 
an installation program as well as 24- 
hour technical support, 7 days a week 
and a 5-year warranty—as long or 
longer than any of the other reviewed 
products’ warranties. It also has excel- 
lent documentation. 


cards—10.5 mm thick—were designed for 
even more complex applications, such as 
hard drives. All the cards use a 16-bit 
interface. (The PCMCIA committee 
has plans to release the standard for 32-bit 
bus—mastering versions of the cards 
sometime in 1994. ) 


Bh Gare i Geis 


PCMCIA LAN Adapters 


OMALL, LIGHT, AND QUICK, « 
PCMCIA adapter is the natural com- 
panion for today’s notebook comput- 
er. Though compatibility with stan- 
dards was once an issue, most vendors 
now comply with the existing specifi- 
cations. And with throughput all but 
equal from vendor to vendor, price, 
support, and ease of use are impor- 
tant considerations. 


THERE ARE TWO OTHER FLAVORS or 


portable network adapters: parallel 

_ port and wireless. Each has its own 
advantages and disadvantages in 
price, speed, size, and portability. 
Parallel-port adapters are inexpensive 


compared with their PCMCIA coun- 
terparts, but throughput is hampered 
by the port itself. New technologies 
promise to help, and for now this is 
the adapter of choice for a notebook 


that has no available PCMCIA slots. 


WIRELESS ADAPTERS are useful for 


portable machines or desktop sys- 
tems. A PCMCIA adapter using 
spread-spectrum radio technology 
allows free movement around an 
office or campus, while a card using 
infrared technology eliminates the 
need for costly wiring of desktop 
machines, though you pay the price in 
transmission range. 








In addition to PCMCIA, the ExCA 
(Exchangeable Card Architecture) speci- 
fication, designed by Intel, also sets stan- 
dards for credit-card-size peripherals. 
Both Intel and the PCMCIA committee 
are working to merge the two standards. 
The initial goal of the ExCA specification 
was to facilitate “plug and play” operation 
by implementing hot swapping as well as 
Card and Socket Services (a software 
layer between the PCMCIA hardware 
and the application, defined by the 
PCMCIA committee). 

To add to the confusion, some ven- 
dors, such as Toshiba, have begun to devi- 
ate from the PCMCIA committee stan- 
dards. Toshiba introduced a proprietary 
16-mm slot (not to be confused with the 
PCMCIA committee’s proposed, but 
rejected, Type IV slot), to accommodate 
larger hard drives and modems. If you’re 
in the market for a notebook computer 
with PCMCIA slots, it’s best to make sure 
that the notebook is compatible with the 
PCMCIA committee specifications. (For 
a comprehensive review of notebook 
computers, see the August 1993 issue of 
PC Magazine.) 

The PCMCIA committee defined the 
Card Services and Socket Services (CS/SS) 
in response to the growing concern over 
compatibility. Card Services allows the 
software to access the PCMCIA card with- 
out having to understand the underlying 
hardware. Socket Services facilitates Card 
Services by sending transactions over the 
bus. Many notebook vendors are planning 
to include Card and Socket Services in their 
BIOS, to permit true “plug and play” 
among PCMCIA cards. (For details on 
Card and Socket Services, see “PCMCIA: 
Power and Potential” in this issue.) 


PICK A CARD, ANY CARD 

We found little performance difference 
among these cards, regardless of price, 
manufacturer, or vendor. And compati- 
bility turned out not to be an issue either, 
mostly because there are only a handful of 
OEMs. Many of the cards we tested are 
being marketed by companies that mere- 
ly stick on their own label. In fact, we 
found only one compatibility problem: 
On the IBM ThinkPad 720C, the New 
Media Ethernet LAN Adapter initialized, 
but we could not log on. (We alerted New 
Media, which is checking into the prob- 
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= Compact Components 


The miniaturization of add-ons, such as the 
PCMCIA-format Token-Ring and Ethernet 
adapter cards shown below, has followed 
that of systems and their components. The 
industry basically doubles the number of 
gates on a given piece of silicon about every 


Serial network interface controller 
(SNIC) or Ethernet controller 


Clock crystal 


Ethernet PCMCIA 
interface chip 





8K static RAM 


8-bit interface 


PORETETITLITTTTILTIT UTIL TL LALLA? 








18 months. This tighter integration means 
more capability in less geography. So it 
goes with the specialized chips that provide 
other services, from video to communica- 
tions, including the network adapter chips 
used on these cards. 


Equalizer circuits for 4 Mbps and 16 Mbps 


Resistors 


Transformer 





Token-Ring controller chip 





32K flash memory with microcode 


Clock crystal 


System interface chip 
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lem and will probably have fixed it by the 
time you read this.) 

As we ran our benchmark tests, not 
only did we find little or no difference in 
card performance (see the benchmark 
tests sidebar), but many looked the same 
and had similar drivers and installation 
programs. Some even had identical man- 
uals. To clear up a bit of the confusion, we 
opened each card to check the chip set. 
Among the 15 Ethernet PCMCIA cards, 
there were only three OEMs. Nine of the 
vendors used cards designed by National 
Semiconductor and licensed for manufac- 
turing to IBM. IBM uses an extremely 
precise laser welding technology that 
completely wraps the card in steel, mak- 
ing these cards quite durable. Three ven- 
dors—Addtron Technology Co., D-Link 
Systems, and Linksys—use cards de- 
signed by D-Link. Xircom designs and 
manufactures its own card. (Socket 
Communications and New Media Corp. 
use a slightly modified version of the 
National design.) 

The chip sets on all of the cards were 
designed by either National Semi- 
conductor or Fujitsu. (Intel will be releas- 
ing a card based on its own chip set in the 
near future.) The National/IBM and 
D-Link cards use National chip sets, 
whereas the Xircom CreditCard Ethernet 
Adapter uses Fuyjitsu’s. All four Token- 
Ring cards were designed and manufac- 
tured by IBM. 


WHAT DO THEY WORK WITH? 

Because compatibility has been one of the 
big issues associated with PCMCIA tech- 
nology, we tested each of the cards in four 
different notebook computers. with 
PCMCIA Type II slots: the AST Power- 
Exec 4/33, the IBM ThinkPad 720C, the 
NEC UltraLite Versa 25C, and the 
Toshiba T4600. (We ran compatibility 
tests on all four notebooks; we used only 
the Toshiba for our benchmark tests.) We 
chose the AST, IBM, and NEC systems 
for their broad market appeal, and we 
included the Toshiba system because it is 
considered one of the fastest notebooks 
on the market. 

(Note, however, that although we test- 
ed all of these cards with all four repre- 
sentative notebook PCs—this is not a 
blanket statement that all cards and sys- 
tems are compatible. Particularly with an 
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evolving technology such as PCMCIA, 
you should still exercise caution and 
check into compatibility questions before 
you buy, just as you would with any 
peripheral.) 

The AST and NEC units both use the 
Intel PCMCIA controller chip, and the 
Toshiba uses a clone of that chip. IBM 
also uses a clone of the Intel chip, but one 
with a Micro Channel bus design. In most 
of our tests, the cards showed slightly bet- 
ter performance when installed in the 
IBM ThinkPad. 

Overall, however, our testing revealed 


performance and compatibility to be 
insignificant as determining factors: what 
remain for the buyer are price, installa- 
tion, and technical support. The Ethernet 
cards we tested range in price from $249 
to $499, the Token-Ring cards from $575 
to $779. These are sizable differences for 
such similar performance—particularly to 
a large organization that must outfit sev- 
eral dozen mobile users. In a smaller firm, 
with no IS department, installation 1s like- 
ly to be performed by end users, who 
require a good installation program, clear 
documentation, and accessible technical 


= Compact Cabling 


There are four types of cabling connections 
in the PCMCIA LAN adapter market (clock- 
wise from top left): detachable, locking, 
single unit, and permanent. Most cards 











have detachable or locking cables, though 
Socket’s is permanently connected. And in 
every unit except Xircom’s, a separate 
coupler unit is also needed. 
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‘What Did We Do Before PCMCIA? 


by O. Ryan Tabibian 

We did what many people are still doing. PCMCIA is an 
attractive technology, but many notebook computers— 
and lots of other larger “portable” computers for that 
matter—that have already been in users’ hands for several 
years do not have PCMCIA ports. Owners of these sys- | 
tems connect to their networks 
through traditional external 
parallel-port adapters. The 
standard external units do not 
match the performance or the 
ease of use of PCMCIA prod- 
ucts, but parallel-port adapters 
do an adequate job. And, by 
using an Enhanced Parallel Port 
(see below), you can effectively 
double each adapter’s perfor- 
mance. 

Many vendors manufacture 
parallel-port LAN adapters for 
use with portable or desktop 
computers. To get a sampling of 
performance, we looked at two 
Ethernet adapters—Xircom’s 
Pocket Ethernet Adapter III 
and IQ Technologies’ pLlAN 
Ethernet Adapter, plus a 
Token-Ring adapter, Madge 
Networks’ Smart 16/4 Pocket 
Ringnode. 

A lot has changed with many of these adapters over the 
past few years. They have gotten smaller and lighter, and, 
in Xircom’s case, performance has improved as well. 
Xircom’s original Pocket Ethernet Adapter was bulky 
and slow, and it required an external power supply. 
Today, with the introduction of the Pocket Ethernet 
Adapter III, Xircom has not only made a smaller and 
faster product, but, to the delight of many networked 
users, a peripheral that no longer uses an oversize AC 
converter. Instead, in this generation, the adapter draws 
power from the mouse port. 

IQ Technologies’ pLAN Ethernet Adapter is also com- 
pact and requires no external power adapter. The Madge 
Pocket Ringnode, on the other hand, uses an older technol- 
ogy that is apparently licensed from Xircom. (The adapter 
looks identical to Xircom’s older model adapters, with the 
addition of the Madge Networks logo, and uses the old 
bulky power converter.) 

Xircom, which has the largest market share for parallel 
port LAN adapters, is continuing its effort to enhance 





External LAN adapters, such as Xircom’s popular Pocket Ethernet 
Adapter Ill, connect users via the parallel port on notebooks that 
have no PCMCIA slot, or when that slot is already in use. 





performance and functionality. As part of the effort, 
Xircom joined forces with Intel Corp. and Zenith Data 
Systems to create a specification that defines a : 
software/hardware protocol, now part of the IEEE 1284 
standard, called the Enhanced Parallel Port (EPP). 
Historically the parallel port has proven to be the biggest 
bottleneck for external 
LAN adapters. EPP was 
designed to increase 
throughput dramatically, 
making it equal to that of an 
8-bit internal bus. For EPP 
to be functional, both the 
card and the machine must 
support the standard. 

In our tests, we found a 
dramatic difference between 
normal parallel-port 
adapters and those using 
EPP. In every case perfor- 
mance was doubled with the 
Enhanced Parallel Port. 
Granted, the improved per- 
formance is not enough to 
surpass or even to match 
the performance of the 
PCMCIA LAN adapters, 
but the numbers were still 
respectable. (See the bench- 
mark tests sidebar.) 

The majority of high-end notebook systems being 
shipped today have parallel ports that conform to the EPP 
specification. Intel has built the EPP circuitry into its 386SL 
microprocessor, and this is just the beginning. Other chip 
vendors are expected to follow shortly and build the tech- 
nology into their own chips. Some systems that don’t sup- 
port EPP do support another method of assuring better 
performance from your parallel-port LAN adapter: a 
bidirectional port—one that can send and receive 8 bits at 
a time. (Normal parallel ports can send 8 bits at a time, 
but they can only receive 4 bits.) But not all parallel-port 
LAN adapters are compatible with bidirectional ports, so 
you must be careful to choose an adapter—and system— 
capable of bidirectional support. 

Although they are not as fast as full-blown desktop 
adapters and not as portable as their PCMCIA cousins, 
parallel-port LAN adapters will continue to play an impor- 
tant role. At a low cost and a relatively small size, they give 
older portables and notebooks a dependable way to connect 
to your LAN.G 


tre. 
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Benchmark Tests: PCMCIA LAN Adapters 


All the Ethernet and Token-Ring adapter cards tested turned in markedly similar throughput performance. This is not surprising, considering 
that their components come from a handful of chip set producers and OEMs. But it does mean that buyers should choose based on other 
issues: price, quality and availability of support, ease of installation, and quality of documentation. 


HOW WE TESTED : 

We used the NIC (network interface card) Throughput test from ZD Labs’ NetBench 
2.1 to measure the data throughput of the LAN adapters. We repeated the test using 
various block sizes on Ethernet and Token-Ring test beds. For the test, we used 
Novell's Open Data-link Interface (ODI) drivers, although most PCMCIA adapters do 
support NDIS (the Network Driver Interface Specification) and TCP/IP. 

Our NetWare 3.11 server was a Compaq Systempro/XL with a 486/50 processor, 
32MB of RAM, and a 1GB hard disk. For our server network adapters, we used an 
Eagle Technology NE3200 in the Ethernet testing and Madge Networks’ Smart 16/4 
ISA Ringnode in the Token-Ring testing. On the client side, we tested performance 
using a Toshiba T4600 notebook system with a 486/33 processor, 4MB of RAM, and 
a 120MB hard disk. The Toshiba came to us with one proprietary 16-mm slot. 

For comparison, we tested the Xircom Pocket Ethernet Adapter III (an external 
adapter). Because this adapter’s performance is limited by the parallel port, it 


NIC THROUGHPUT 


ETHERNET ADAPTERS 


Megabits per second > 


Xircom CreditCard 
3Com EtherLink III* 
Addtron Adapter 
-Compex ENET-MCI 
Data Race RediCard 


50 
IBM Ethernet Adapter 


*Reported for comparison. 
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provided a good standard for comparison. We also used a 3Com EtherLink III ISA card 
as a high-end desktop adapter. Because Ethernet has a theoretical block-size limit of 
1,518 bytes, most files larger than 1K split into smaller blocks. For an Ethernet stan- 
dard of reference, we tested the external Xircom Pocket Adapter, both with a stan- 
dard parallel port and with an Enhanced Parallel Port. Under Token-Ring, block sizes 
can be much larger—up to 17,997 bytes for a ring speed of 16 megabits per second. 

Also, for comparison, we tested throughput under NetWare’s burst mode ona 
sampling of LAN adapter cards. Burst mode increases throughput speeds by allowing 
multiple packets to be sent without an acknowledgement after each packet. In burst 
mode, eight packets are generally sent before each acknowledgement. 

The NIC Throughput test from NetBench 2.1 evaluates the amount of data an 
adapter can transfer across the network in 1 second. A PC equipped with the adapter 
issues read requests to a file stored in a server's cache. The test uses block sizes 
ranging from 64 bytes to 4K. Results are reported in megabits per second. 





Socket EA 
Xircom CreditCard 


3Com EtherLink III” 


) vs. parallel port 
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ETHERNET ADAPTERS: burst mode vs. standard mode 


Megabits per second ® 0.0 0 





D-Link DE-650T (burst) 
D-Link DE-650T (standard) 

IBM Ethernet Adapter (burst) 
IBM Ethernet Adapter (standard) 
Socket EA (burst) 

Socket EA (standard) 

Xircom CreditCard (burst) 
Xircom CreditCard (standard) 
3Com EtherLink III* (burst) 


* 


D-Link DE-650T (burst) 
D-Link DE-650T (standard) 

IBM Ethernet Adapter (burst) 
IBM Ethernet Adapter (standard) 
Socket EA (burst) 

Socket EA (standard) 

Xircom CreditCard (burst) 
Xircom CreditCard (standard) 
3Com EtherLink IIl* (burst) 
3Com EtherLink III* (standard) 





IBM Token Ring Adapter 
MagicRAM Token-Ring Adapter 
Pure Data PDMCIA9025-4/16 
Thomas-Conrad Token Ring 
Madge Pocket Ringnode* 








IBM Token Ring Adapter 
MagicRAM Token-Ring Adapter 
Pure Data PDMCIA9025-4/16 
Thomas-Conrad Token Ring 
Madge Pocket Ringnode* 
Madge ISA Ringnode* 








IBM Token Ring Adapter 
MagicRAM Token-Ring Adapter 
Pure Data PDMCIA9025-4/16 
Thomas-Conrad Token Ring 
Madge Pocket Ringnode* 
Madge ISA Ringnode* 






D-Link DE-650T (burst) 

























D-Link DE-650T (standard) 
IBM Ethernet Adapter (burst) 
IBM Ethernet Adapter (standard) 
Socket EA (burst) 

Socket EA (standard) 

Xircom CreditCard (burst) 
Xircom CreditCard (standard) 
3Com EtherLink III* (burst) 








D-Link DE-650T (burst) 
D-Link DE-650T (standard) 

IBM Ethernet Adapter (burst) 
IBM Ethernet Adapter (standard) 
Socket EA (burst) 

Socket EA (standard) 

Xircom CreditCard (burst) 
Xircom CreditCard (standard) 
3Com EtherLink III* (burst) 
3Com EtherLink III* (standard) 


IBM Token Ring Adapter 
MagicRAM Token-Ring Adapter 
Pure Data PDMCIA9025-4/16 
Thomas-Conrad Token Ring 
Madge Pocket Ringnode* 













IBM Token Ring Adapter 
MagicRAM Token-Ring Adapter 
Pure Data PDMCIA9025-4/16 
Thomas-Conrad Token Ring 
Madge Pocket Ringnode* 
Madge ISA Ringnode* 









IBM Token Ring Adapter 









MagicRAM Token-Ring Adapter 

Pure Data PDMCIA9025-4/16 5.33 
Thomas-Conrad Token Ring 5.22 
Madge Pocket Ringnode* 3.77 
Madge ISA Ringnode* 8.83 












IBM Token Ring Adapter (burst) 
IBM Token Ring Adapter (standard) 
Thomas-Conrad Token Ring (burst) 
Thomas-Conrad Token Ring (standard) 
Madge ISA Ringnode™ (burst) 

Madge ISA Ringnode* (standard) 
Madge Pocket Ringnode™* (burst) 
Madge Pocket Ringnode* (standard 


IBM Token Ring Adapter (burst) 
IBM Token Ring Adapter (standard) 
Thomas-Conrad Token Ring (burst) 
Thomas-Conrad Token Ring (standard) 


Madge ISA Ringnode™ (burst) 1.53 
Madge ISA Ringnode* (standard) 1.53 
Madge Pocket Ringnode™ (burst) 3.76 


Madge Pocket Ringnode* {standard 


IBM Token Ring Adapter (burst) 


IBM Token Ring Adapter (standard) 

Thomas-Conrad Token Ring (burst) 3.92 
Thomas-Conrad Token Ring (standard) 1.96 
Madge ISA Ringnode™ (burst) 1.67 
Madge ISA Ringnode* (standard) 1.67 
Madge Pocket Ringnode* (burst) 6.44 
Madge Pocket Ringnode* (standard) 3.17 





IBM Token Ring Adapter (burst) 






























3.24 
4.54 
3.05 
2.26 
2.26 
7,52 


IBM Token Ring Adapter (standard) 
Thomas-Conrad Token Ring (burst) 
Thomas-Conrad Token Ring (standard) 
Madge ISA Ringnode™* (burst) 
Madge ISA Ringnode* (standard) 
Madge Pocket Ringnode™ (burst) 
Madge Pocket Ringnode” {standard 











IBM Token Ring Adapter (burst) 
IBM Token Ring Adapter (standard) 
Thomas-Conrad Token Ring (burst) 
Thomas-Conrad Token Ring (standard) 
Madge ISA Ringnode™ (burst) 
Madge ISA Ringnode™ (standard) 
Madge Pocket Ringnode* (burst) 

i * (standard) 


4.39 
5.31 
4.22 
3.09 
3.09 









IBM Token Ring Adapter (burst) 
IBM Token Ring Adapter (standard) 
Thomas-Conrad Token Ring (burst) 
Thomas-Conrad Token Ring (standard) 
Madge ISA Ringnode* (burst) 

Madge ISA Ringnode* (standard) 
Madge Pocket Ringnode* (burst) 
Madge Pocket Ringnode* (standard) 


5.32 
5.95 
5.22 
3.77 
3.77 
9.57 
8.83 
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- How to Contact the Vendors 


Here are the addresses and telephone and fax numbers 


for the vendors of products we reviewed in this roundup 


of PCMCIA LAN adapters. 
Addtron Ethernet IBM Ethernet Credit | 
PCMCIA Adapter Card Adapter : 
Adadtron Technology Co. List price: $269. 
Ltd., 1381 Kildaire Farms IBM Token Ring 
.Rd., #331; Cary, NC 27511; 16/4 Credit Card 
500-998-4638, Adapter 
919-380-8999, List price: $575. 


fax, 919-380-8383. 
List price: $499. 


Circle 488 on reader service card 


ENET-MCIA PCMCIA 
Ethernet Adapter 
Compex Inc., 4055 E. La 
Palma Ave., Unit C, 
Anaheim, CA 92807; 
800-279-8891, ext. 1071, 
714-630-7302; 

fax, 714-630-6521. 

List price: $375. 


Circle 489 on reader service card 


RediCard Ethernet 
Adapter RC-10BT 
Data Race Inc, 

11550 1-10, #395, 

San Antonio, TX 78230 
800-749-7223, 
210-558-1900; : 
fax, 210-558-1929. 

List price: $399. 


Circle 490 on reader service card 


D-Link DE-650T PCMCIA 
Ethernet Adapter 
D-Link Systems Inc., 

5 Musick, 

Irvine, CA 92718; 
800-326-1688, 

714-455-1688; 

fax, 714-455-2521. 

List price: $395. 


Circle 491 on reader service card 





IBM Corp., Old Orchard 
Rd., Armonk, NY 10504; 
800-426-3333, 
914-765-1900. 


Circle 492 on reader service card 


TP-PCMCIA/T 
Intellicom Inc, 


20415 Nordhoff St., 


Chatsworth, CA 91311; 
800-992-2882, 
818-407-3900; 

fax, 818-882-2404. 

List price: $350. 


_ Circle 493 on reader service card 


Genius LAN Model 
ME-3000 

KYE International Corp., 
2005 E. Cedar St., 
Ontario, CA 91761; 


800-456-7593, 


909-923-3510; 
fax, 909-923-1469. 
List price: $259.95. 


Circle 494 on reader service card 


EthernetCard 
Linksys, 

LO811A Millikan Ave., 
Irvine, CA 92714; 
800-546-5797, 
714-261-1288; 

fax, 714-261-8868. 
List price: $299. 


Circle 495 on reader service card 
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MagicRAM Ethernet 
Credit Card Adapter | 


List price: $295. 


MagicRAM Token-Ring 
Credit Card Adapter 
List price: $595. 
MagicRAM Inc., 

1850 Beverly Blvd., | 
Los Angeles, CA 90057; 
800-272-6242, 
213-413-9999; 

fax, 213-413-0826. 


Circle 496 on reader service card 


' InfoMover NE4100 
PCMCIA Ethernet 
Adapter 

National 
Semiconductor Inc., 2900 
Semiconductor Drive, P.O. 
Box 58090, Santa Clara, CA 
95052-8090; 
800-231-6072. 

List price: $249. 


Circle 497 on reader service card 





New Media Ethernet 
LAN Adapter 

New Media Corp., 
15375 Barranca Pkwy., 
Bldg. B101, 

Irvine, CA 92718; 
800-227-3748, 
714-453-0100; 

fax, 714-453-0114. 

List price: $249. 


Circle 498 on reader service card 


PDMCIA9023-T 

List price: $330. 
PDMCIA9025-4/16 

List price: $645. 

Pure Data Inc., 1740 S. I-35, 
#140, Carrollton, TX 75006 
214-242-2040; 

fax, 214-242-9487. 


Circle 499 on reader service card 


Socket EA 

Socket Communications 
Inc., 2501 Technology Dr., 
Hayward, CA 94545; 
800-552-3300, 
510-670-0300; 

fax, 510-670-0333. 

List price: $399. 


Circle 500 on reader service card 


TC-Card Ethernet 10Base-T 
PCMCIA Adapter 
List price: $359. 
TC-Card Token Ring 
16/4Mbps PCMCIA 
Adapter 

List price: $779. 
Thomas-Conrad Corp., 
1908-R Kramer Ln., 
Austin, TX 78758; 
800-332-8683, 
512-836-1935; 

fax, 512-836-2840. 


Circle 501 on reader service card 


CreditCard Ethernet 
Adapter 

Xircom Inc., 26025 Mureau 
Rd., Calabasas, CA 91032; 
500-438-9472, 
415-274-8103; 

fax, 415-274-8113. 

List price: $349. 


Circle 502 on reader service card 
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STATGRAPHICS Plus. For People Who Made 
It Through Statistics With Their Eyes Closed. 


Whether you aced statistics in 
your sleep, or just plain slept, you'll 
find STATGRAPHICS Plus is a soft- 
ware dream come true: more than 
250 menu-driven procedures, eye- 
popping graphics, and full support 
for the power and capacity of your 
386/486 PC. No wonder Software 
Digest rated us number one for ease 
of use and learning. 


How easy? This easy. 

No matter how much-or how 
little-you know about statistics, 
STATGRAPHICS Plus does the work 
for you. Calculating precisely the 
solutions you need, from sales fore- 
casts to assembly-line analyses to 
cancer research studies. And then 
displaying the results in stunning 
graphics that let you see the answer. 
With simple, point-and-click menus 


and a powerful graphics editor that 
makes generating presentation-quality 
results a cinch. 
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NUMBER OF CORRECT ANSWERS 





What you don’t know, 
STATGRAPHICS Plus does. 


Even if you've forgotten some-or 
all_of your statistics, STATGRAPHICS 
Plus remembers: Regression analysis. 
ANOVA. Quality control. Experimental 


design. Multivariate and time series 
procedures. Lifetime data analysis. 
And compatibility with your existing 
database, spreadsheet, and ASCII 
files. There’s much, much more, too, 
including award-winning documenta- 
tion, on-line help and telephone 
support. 

But seeing is believing: call us 
today for more information. And 
witness the power of STATGRAPHICS 
Plus with your own eyes. It’s the 
perfect tool for people who know their 
statistics. And for people who don’t. 


STATGRAPHICS’ Plus 
In Maryland, 301-984-5123. 
Outside the U.S., 301-984-5412. 


CIRCLE 365 ON READER SERVICE CARD 


(800) 592-0050, Ext.200 


Manugistics, Inc., 2115 East Jefferson St., Rockville, MD 20852. STATGRAPHICS is a registered trademark of Statistical Graphics Corporation. Evaluation © Software 
Digest Ratings Report, Vol. 8, No. 5 issue covering statistics programs. STATGRAPHICS Plus runs on 386, 386SX, and 486 computers with at least 4 MB of RAM anda 
graphics card. Version for 286/640K machines also available. © 1993 Manugistics, Inc. Authorized international dealers: Australia (03) 866 1766, United Kingdom (0753) 
331 451, France (01) 45-27-20-61, Germany (069) 80053-0/(0212) 339099, Italy (02) 29404830, Spain (01) 341.535.0125, Sweden (0) 31 776 01 21, Netherlands (03402) 66336. 
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andwriter for Windows. The power ol 
en computing for your desktop. 


What is Handwriter? 


Handwriter, the complete input 
system, brings the power of pen 
computing to 









_users at all levels 
_ of experience. 
“Its 100% com- 
__ patible with your 

_ Windows" applica- 
tions. Point, write, 
draw. It's as simple as using pen and 
paper—allowing you to maximize 











your comfort and creativity. And 


Handwriter is a fantastic comple- 
ment to your keyboard. 


Fastest editing. 


Move quickly and easily through any 
application. Just point and go. You 
can open and close menus, highlight 
and move text, add and delete words. 
Better still, simple shortcut ges- 
tures let you correct and edit your 
document with the stroke of a pen: 


copy, cut, paste, insert, delete and 
more. Sure, you can enter text faster 
with a keyboard. However, since 

()% of document creation is editing, 
you'll save plenty of time using 
Handwriter. 


No pain. No drain. 


Ever hear of RSI? Of Repetitive 
tress Injuries? Guess what? 

OSHA reports that 56% of all work 

related injuries are RSI. These 





injuries may occur when muscles or 
tendons are overused for extended 
periods of time. In rigid or cramped 
positions. Like sitting 
at a keyboard. Our 
ultra-thin, ultra-light 
tablet with ten foot 
cable and cordless 
pen allow freedom of 
movement. Using 
Handwriter in concert 
with your keyboard, you can stretch, 





move, and easily change positions 
while you work. Which is healthier. 
And a lot more productive. 


Signature security. 


How do you protect your system? - 
With a password? Theres a better 
way. Handwriter's screen saver 

with our award-winning Dynamic 
Signature Verification™ software. 
How does it work? Simple. Sign 
your name and your system is pro- 
tected. That’ all there is to it. 
Handwriter “learns” your signature, 
and how you write it, virtually lock- 
ing out forgery and tracing attempts. 
Meaning no one can access your 

PC but you. 


Signature Sentinel Verification 


This system is protected by Signature Sentinel. 
John Harris must sign below. 





Crosswords too. 


After breezing through your work- 
load, you can choose from a range of 
world-class crosswords to play. 
Challenge your mind. Have fun and 
find out how perfect pen computing 
is for that fill-in-the-form applica- 
tion that could make you rich 

and famous. 
































































































































Award-winning handwriting 
recognition software. 


Skeptical that Handwriter can actu- 
ally read your handwriting? Dont be. 
Our Handwriter Recognition System 
software is ranked #1 in the indus- 
try* That's why it’s already included 
in products sold by IBM, NEC and 
many other leading companies. And 
you can teach Handwriter to read 
your own unique style. 


Companies Offering cic” 
a Technology 


Apple/Japan NCRIATET 
ArthurDent §§ =  #NEC 
Papin §=#=—S—e Samsung 
fe ~~ See Epson 
Microsiate- 


and others _ 


Handwriter for Windows includes: 
Handwriter Recognition System software 
Microsoft Pen Extensions for Windows 

A screen saver with Signature Verification 
Crossword puzzles and a way to get more 
Ultra thin, ultra light tablet 

Cordless pen 


Satisfaction or your 
money back. 


Hurry to order! Our $199 pricing 
ends December 31,1993. Put the 
power of pen computing on your 


desktop by calling © 
CIC today! | 
CIC. 


Communication Intelligence Corporation 


Handwriter 


THE CREATIVITY TOOL 


*Voted #1 at Penkxpo January 1993 and PenExpo September 1993. **This $199 (US) offer is valid only in the U.S. and Canada. Return privilege is 30-days provided the product is in 
resellable condition. For pricing information outside the U.S. and Canada, call (415) 802-7888. After December 31, 1993, Handwriter will be $399. Handwriter and Dynamic Signature 
Verification are registered trademarks of Communication Intelligence Corporation. Windows is a registered trademark of Microsoft Corporation. All other names or products are trade- 


marks or registered trademarks of their respective companies. 


NETWORKING 
PCMCIA LAN Adapters 


FP SUMMARY OF FEATURES 


PCMCIA LAN Adapters 


ETHERNET ADAPTERS 












N/AQ@_—Not applicable: This feature is not relevant for Token-Ring networks. N/A@Q—Not applicable: This feature is not relevant for Ethernet networks. 


NSC——National Semiconductor Inc., TC-—Thomas-Conrad Corp. 
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Addtron Compex ENET- Data Race D-Link DE-650T IBM Ethernet Intellicom KYE Genius Linksys MagicRAM 
Products listed in Ethernet MCIA PCMCIA_RediCard PCMCIA Credit Card TP-PCMCIA/T _LAN Model EthernetCard —_ Ethernet 
he pines PCMCIA Ethernet Ethernet Ethernet Adapter ME-3000 Credit Card 
— | A Adapter Adapter Adapter Adapter 
M-y6S (i=No RC-10BT 
List price $499.00 $375.00 $399.00 $395.00 $269.00 $350.00 $259.95 $299.00 $295.00 
Hardware Features 
Chip set manufacturer NSC NBC. ~OCO~C«wNSC NSC NSC ee MC NSC 
Version of PCMCIA standard 2.0 20 2.0 2.0 a0 20 2.0 2.0 2.0 
Complies with ExCA a z= Ez oo) _ a of . | 2 
Amount of buffer memory 16K a 16K ek ie, a = okesit im 16K 
Power consumption: _ :  . : 
Typical (watts) 08 08 08 03 08 2 68. 04 08 
Maximum (watts) 16 12 1.2 0.5 1.2 1.2 2 05 12 
Total traveling weight 33 25 31 11.0 15 g5 3.8 3.0 3.0. 
(ounces) : 
10Base2 coupler available i - s as 8 . =: is qs 
DB-9-to-RJ-45 converter N/A@® = = N/A@ N/A@ N/A@ N/A me. we N/A@ N/A@ 
included 
Status lights: : : oe : : 
Activity/Collision == a0 a0 an a a aC an gO 
Link/Power an 7 2 Os =n i a a0 Ce ie 
Location of status lights Coupler Coupler Coupler Coupler Coupler - Coupler | Coupler Coupler Coupler 
Locking connector CI = a C] a : | a . a 
Card sleeve included O O O ja a O O o O 
Software Features 
Software manufacturer D-Link NSC/IBM NSC/IBM D-Link NSC/IBM NSC/IBM _ NSC/IBM Linksys NSC/IBM 
Can load driver high ie @ R a ie a a = | 
Compatible with NE2000 or [1 oC a .rtCi“‘( Se Ll oC LU C= Ee 
other drivers . _ . rr 
Drivers included: _. 
NDIS | a = | a a a = a 
ODI g & & g a & a g 
Packet | C] Ll a ie LS O | C] 
IBM CS/SS supported O a O O a = ia a a 
Phoenix CS/SS supported i & a : 7 | | ss = s 
SystemSoft CS/SS = ai a = is O a a wi 
supported | 
Toshiba CS/SS supported [1] oo Ol ome a a 2 i a 
Installation program ee, lo | o | sD a LJ Ll 
included 
Documentation Features 
Compatibility list 0 = = ‘a a O a 0 0 
Quick setup instructions C | | Co me) a J oOo. | 
Technical support number =] | i is (J sn C @ a 
listed 
Troubleshooting guide C] a @ a Ez a 3 bal a 
Customer Support 
BBS i z a a a be a ® oO 
CompuServe forum C] CJ ee C] a Ll UJ CJ a 
Free driver updates a wu a | a a a Pel | 
Fax-back service C] oO! o C] Lc CJ LJ LJ C] 
Length of standard warranty 5 years 2 years 5 years lyear 5 years 3 years . —oyears: 1 year 5 yes 
Technical supporthours © 1100AM- = 11:00AM-. ss 930AM-. ss 900AM- —s 24hows, «= 1130AM-. —s'11000AM-  — 10:00AM.- _ 12:00 noon- 
8:00 P.M. M—F 8:00 P.M. M-F 6:30 P.M. M—F 9:00 P.M. M—F 7 days 8:00 P.M. M—F 7:30 P.M. M-F 9:00 P.M. M—F 


N/A@—Not applicable: The card is permanently connected to the cable. 
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TOKEN-RING ADAPTERS 













Pure Data Socket —s‘Thomas-Conrad Xircom 

_ PDMCIA9023-T Communications TC-Card  CreditCard 
| SocketEA _ Ethernet 
 . Adapter 






National New Media 
Semiconductor Ethernet LAN 
InfoMover Adapter 
NE4100 PCMCIA 

Ethernet 

Adapter 


$749.00 +—«$24900~Sté—i‘<‘éS zIOO:C~*# 











aU a) Ct 
ao cc #866 
Coupler Card Coupler 

= oO st 
LJ a a 





NSC ——NSC/New Media Pure Data 
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OsOm m= moo 


Lifetime Lifetime years 
24 hours, 11:00 AM— 00 A.M. 11:30 AM— 
7 days _  BOOPM MF og fF 820PM. ME 
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- Practical Wireless 


by O. Ryan Tabibian 

You can’t just roam around your office 
or your office campus with your note- 
book computer and stay attached to the 
network—even the simple wire from 
your LAN adapter becomes an annoy- 
ance or a restriction. So it’s no surprise 
that wireless technology is quickly 
gaining popularity with mobile profes- 
sionals, promising freedom from cords, 
cables, and sometimes-hard-to-find 
Ethernet connections. 

Companies such as NCR Corp., 
Proxim, Pure Data, and Xircom are 
currently marketing or planning to 
market PCMCIA Type II wireless LAN 
adapters for use on notebook comput- 
ers. But beware: Wireless LAN periph- 
erals are still evolving rapidly, and there 
are many unanswered questions, 
including how the devices will work and 
what bandwidth they’ll be allowed to 
use. If you can put off the decision to 
commit to a product or methodology, 
do it. 

Ever since the Institute of Electrical 
and Electronics Engineers (IEEE) 
formed a committee to develop and 
publish standards for wireless LAN 
products in 1990, it has faced obstacles 
brought about by the wide variety of 
technologies used in radio-based com- 
puting. Other issues, including data 
security and interference, will need to 
be addressed in the IEEE committee’s 
802.11 standard. But recently the com- 
mittee and its members have agreed to 
move toward a compromise in order to 
finalize a standard; a draft of the pro- 
posal is expected by the time you read 
this. 

With the wireless LAN market edg- 
ing closer to establishing a standard, 
more and more PCMCIA wireless LAN 
adapters are entering the market. 
Proxim, which has been the clear mar- 
ket leader in wireless LAN technology, 
has begun beta testing of its second- 
generation PCMCIA wireless LAN 
adapter, the RangeLAN/2. Other ven- 
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dors, including National Semi- 


conductor, NCR, Pure Data, and 


Xircom are also beginning to jump onto 
the wireless bandwagon. 

Xircom and National both plan to 
release wireless PCMCIA products in 
the near future. Xircom’s product, Net- 
wave, is currently in beta testing and is 
due to ship by the first quarter of 1994. 

Unlike vendors such as NCR and 
Pure Data, which use an antenna to 
connect to the card in 
the server, Netwave 
uses a scheme called the 
Extended Service Area 
(ESA). The ESA uses 
“access points” —Net- 
wave adapters placed in 
strategic locations 
around the office and 
wired to the network— 
connected into clusters, 
with each access point 
covering an area about 
50 meters across. Users 
can move from one 
access point to another 
without losing the con- 
nection to the server. 
Proxim plans toimple- _ 
ment a similar technolo- 
gy inits RangeLAN/2. 

Access-point tech- 
nology is well suited for 
wireless LANs for two 
reasons. First, the PCMCIA card 
extends battery life by drawing less 
power, because the signal only needs to 
travel a maximum of 50 meters. And 
second, many servers are normally 
locked in closed rooms, a situation 
unsuitable for wireless antennas. 

National, which has been the leader 
in PCMCIA Ethernet products, has 
signed an agreement with Traveling 
Software to develop and market a wire- 
less product jointly. The first product— 
expected in the first quarter of 1994— 
will integrate hardware from National 
and software from Traveling Software. 


Proxim, which has been the market leader in wireless LAN 
technology, is already into beta testing of its second-generation 
adapter, the RangeLAN/2. 


nS 


YOU TAKE THE HIGH ROAD... 


A wireless LAN adapter generally uses 
one of two technologies to transmit its 
signal: spread-spectrum radio or 


infrared. Wireless LAN vendors design 


their products to use spread-spectrum 
technology (a method for modulating 


radio frequency waves or data signals so 


that they occupy more of the RF band 


than is necessary to transmit informa- 


tion). Spread-spectrum radio is flexible 





and, perhaps most importantly, can 
penetrate many kinds of walls, although 
large amounts of metal can cause inter- 
ference. 

There are two different implementa- 
tions of spread-spectrum technology: 
direct sequence and frequency hopping. 
Many market pioneers, such as Proxim, 
use direct sequence, in which the radio 
signal is spread over a specific portion 
of the RF band. With direct sequencing, 
data is transmitted simultaneously over 
a wide area of the frequency. 

Frequency hopping is quickly gain- 
ing popularity with vendors. Here, the 








radio signal “hops” across radio fre- 
quencies in a predefined pattern. 
Because the signal does not stay long in 
any one part of the band, interference © 
and tampering become virtually impos- 
sible. Next to infrared, which cannot — 
penetrate walls, frequency hopping is 
the most secure method of data trans- 
mission. Proxim plans to use this tech- 
nique with its RangeLAN/2 product, 
which is due out in early 1994. NCR, 
Pure Data, and Xircom (which plans to 
release its new product sometime in 
1994) also plan to use frequency-hop- 
ping technology. 





Area, uses access-point technology. 





Other vendors, Photonics and 
Spectrix for instance, have opted to use 
infrared instead of spread-spectrum 
technology. Unlike spread-spectrum, 
infrared uses high-frequency light ener- 
gy to send signals over the airwaves. 
These signals are transferred by line-of- 
sight only—they cannot penetrate walls 
or any other objects—and they are 
limited in transmission distance. 

Despite the limitations, infrared 
technology does have two things going 
for it: low cost and high speed. It is the 
cheapest form of wireless communica- 
tion, and it can match speeds of hard- 


Pure Data uses an antenna connected to the PCMCIA-format LAN 
adapter card to transmit. Another scheme, the Extended Service 
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wired networks. Infrared comes in two 
flavors, point-to-point and diffuse. 
Point-to-point transmission—the same 
technology that is used in your TV 


‘remote control—has limited range, and 


the devices (the transmitter and the 
receiver) must be situated in a straight 
line. In contrast, diffuse infrared does 
not require a straight-line connection 
because it bounces signals off either 
walls or other objects, but it is still by its 
inability to penetrate walls. 

An infrared LAN is a feasible solu- 
tion for a network that is constrained to 
a single room and requires a high level 
of security. Diffuse 
infrared would be 
appropriate for stock 
trading floors where 
security is paramount, 
or factory floors where 
RF interference can be 
a problem. In addition, 
infrared is immune to 
tampering and is not 
subject to government 
regulation. 

Products that use 
spread-spectrum radio, 
on the other hand, have 
to share the electromag- 
netic spectrum with 
other wireless technolo- 
gies. The government 
limits the power output 
of spread-spectrum 
devices to 1 watt, and 
does not require an end- 
user license if the device 
conforms to the specification. Both 
PCMCIA wireless LAN adapters that 
we looked at use between 150 and 250 
milliwatts of power. 





LIMITED BANDWIDTH 

But establishing how a wireless LAN 
will work isn’t the only problem. LAN 
adapter manufacturers also have to 
worry about where in the electromag- 
netic spectrum those transmissions will 


_ be allowed. And that assignment is up 


to the Federal Communications 
Commission (FCC). 
In the United States, the FCC is 


responsible for assigning sections of the 
electromagnetic spectrum for use by 


different air-based technologies (See 


“Connecting Over the Airwaves,” PC 
Magazine, August 1993). Currently 
much of the spectrum is assigned to TV 
and radio stations, cellular phones, ham . 
radios, and military communications 
systems. A limited amount of unas- 
signed space is available for use by 
wireless LANs. 

The FCC has allocated three fre- 
quency bands for use by wireless air- 
based communications: 902 to 928 
MHz, 2.4 to 2.483 GHz, and 5.72 to.5.85 
GHz. Most commercially available 
products use the 902- to 928-MHz band, 
with a few moving to the 2.4- to 2.483- 
GHz band. | 

The 902- to 928-MHz band is 
referred to as the Industrial, Scientific, 
Medical (ISM) band. The ISM band is 


- not regulated and—as it is used for car 


alarms, automatic vehicle-location 
systems, and microwave ovens—it is 
cluttered with traffic. The 2.4- to 2.483- 
GHz band currently is regulated and 

is used for wireless communications 
products. 

Even with questions surrounding the 
lack of standards and the allowable 
bandwidth, wireless LANs can be suit- 
able for users who need limited file 
transfer and electronic mail. Because 
wireless LAN adapters do not, in gener- 
al, perform as well as their wired coun- 
terparts, they are not suitable for high- 
traffic applications, including 
client/server. If that’s what your office 
needs, stick to a standard full-size or 
PCMCIA LAN adapter. | 

Wireless LAN technology holds a lot 
of promise for the future. Currently, 
however, with the lack of standards, the 
technology is constantly changing, and 
the process will continue until those 
standards are agreed upon. Until then, 
if you are planning to build your net- 
work around wireless technology, 
weigh your decisions carefully. Today 
wireless technology may be a feasible 
alternative for use with a small number 
of client PCs as a complement to an 
existing wired network.O 
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support. For the regular traveler, round- 
the-clock technical support might be at 
the top of the list. 


INSTALLATION UPS AND DOWNS 

We did find several differences between 
the products in these areas outside of per- 
formance and compatibility. Some of the 
cards in our test came with installation 
utilities that enhanced their appeal. 
Among them, National Semiconductor’s 
InfoMover NE4100 PCMCIA Ethernet 
Adapter and the Socket EA each had 
easy-to-use installers and clear, well-writ- 
ten documentation. On the other hand, 
both Compex’s ENET-MCIA PCMCIA 


Ethernet Adapter and Intellicom’s TP- 


PCMCIA/T lacked software installers 
and had very poor documentation. 

Two methods are used for installing 
PCMCIA network adapters. The most 
widely used method involves installing an 
enabler, a driver through which the host PC 
talks to the PCMCIA peripheral. Two 
types of enablers are in use, one of which 
executes from the CONFIG.SYS file, and 
another that can be run manually from the 
command prompt or placed into the 
AUTOEXEC.BAT file. The second 
method of installing PCMCIA network 
adapters uses the Card and Socket Services. 
Although this method has not yet gained 
widespread popularity, many vendors are 
now moving toward support for the ser- 
vices (see the Summary of Features). 

Indeed, not every Ethernet adapter 
card was as easy to install as it should 
have been. Neither the D-Link DE-650T 
PCMCIA Ethernet Adapter nor the 
Thomas-Conrad TC-Card Ethernet 
10Base-T PCMCIA Adapter had installa- 
tion utilities, for example. We had to copy 
the drivers and edit the configuration files 
for each. D-Link didn’t even include 
installation instructions in the manual, so 
we had to refer to the driver disk’s 
README file. Thomas-Conrad did pro- 
vide detailed written instructions. 

Other products have friendlier installa- 
tion programs. The Data Race RediCard 
Ethernet Adapter RC-10BT installs the 
drivers with little or no feedback to the 
user. In fact, after installation we were not 
sure where the drivers had been copied to 
and what changes were made to CON- 
FIG.SYS. The installer for the IBM 
Ethernet Credit Card Adapter had some 
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minor glitches: although it copied the 
enabler and edited CONFIG.SYS, it did 
not copy the correct ODI drivers to the 
hard disk (the manual helped, however). 
The New Media Adapter’s installer was 
more impressive. It guides the user through 
every step of the installation, copying all the 
necessary drivers. Its manuals consisted of 
well-organized photocopies. 

Installation of the National Semi- 
conductor InfoMover was so simple that 


Not every Ethernet adapter 
was as easy to install as 
it should have been. Some 
| had no installation 
program; others had poorly 


organized documentation. 


we didn’t need to refer to its methodical 
documentation. National includes a 
resource-allocation utility that deter- 
mines which I/O port and interrupts are 
available for use. The Pure Data PDM- 
CIA9023-T’s installer prompted us with 
information on how to set up for each net- 
work operating system, but after about six 
different prompts it only copied the 
enabler and edited CONFIG.SYS. We 
had to copy the ODI drivers manually. 
The installer does provide the tech sup- 
port number at the end of the process. 

Installation of the Socket EA required 
no configuration by the user, thanks to an 
extensive installer that even asked us to 
choose the frame and cable type. The 
manual was well-organized and contained 
detailed, easy-to-understand material. 

No installer was provided with the 
Xircom CreditCard—but fortunately 
installation was easy enough without it. 
Only two enablers that execute from the 
command prompt need to be copied, and 
no changes are made to the configuration 
files. The manuals and on-line documen- 
tation are orderly and descriptive. 


We found that some vendors, includ- 
ing Intellicom and KYE International 
Corp., not only use the National/IBM 
card design but use National’s installation 
utility as well. In the case of the KYE 
Genius LAN Model ME-3000, not only 
did the installer carry a National label, but 
the default install directory was \NSC. 
Intellicom did make some minor cosmet- 
ic changes to the installer, although it pro- 
vided limited notebook support. The pho- 
tocopied manual was not well organized. 

Compex, which licenses its product 
from National/IBM, does little to distin- 
guish its product from the rest of the pack. 
The Compex ENET-MCIA shipped to us 
did not have a label, and the manual con- 
sisted of some pages stapled together with 
“Copyright National Semiconductor” 
printed on every page. Even the bulletin 
board number that Compex provided is 
for the National BBS. 

Although each Token-Ring card was 
designed and manufactured by IBM, 
there were other differences. The IBM 
Token-Ring 16/4 Credit Card Adapter 
and the Pure Data PDMCIA902-4/16 had 
the simplest installations, and each was 
similar to its Ethernet counterpart, 
including excellent documentation. 

The other two products, the Magic- 
RAM Token-Ring Credit Card Adapter 
and the Thomas-Conrad TC-Card Token- 
Ring 16/4Mbps PCMCIA Adapter, use the 
IBM drivers, but without an installer. We 
had to edit CONFIG.SYS ourselves, 
including typing in “RS=16” to adjust for 
the default ring speed of 4MB. Thomas- 
Conrad did provide a comprehensive man- 
ual; MagicRAM, on the other hand, sent 
us a copy of IBM’s Token-Ring manual. 

As the notebook and _ peripherals 
markets grow and change over the com- 
ing months with new products, standards, 
and specifications, the right choice may 
seem less clear each day. But if our testing 
of today’s products is any indication, 
buyers who stick to the basic criteria of 
price and ease of use—and to widely 
adopted standards—still have some solid 
information upon which to base a sound 
purchase decision.O 


Our Contributors: O. RYAN TABIBIAN is a senior technical specialist at ZD 
Labs, and coordinated testing for this article. ANDREW KANTOR 1s a Staff editor and 
ADAM A. HICKS is an editorial researcher at PC Magazine. GAIL SHAFFER was the 


associate editor in charge of this story. 
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Faking A Disk 


recently had difficulty trying to in- 
stall some software on 720K disks 
onto a computer with only a 1.2MB 
floppy drive. I tried the usual trick 
of copying the files to 1.2MB disks 
on another machine and labeling 
them like the 720s. That didn’t work 
because the install program for the 
software was sensitive to the media 
type it was installing from. Apparently 
the vendor used different file layouts de- 
pending on the kind of floppy disk the 
software was delivered on, and the install 
program could not find what it was look- 
ing for. 

I then tried DRIVPARM §$and 
DRIVER.SYS to try and remap the 
1.2MB drive as a 720K. That didn’t work 
either. DRIVPARM and DRIVER.SYS 
don’t accept a 720K mapping onto a 
1.2MB drive. 

The solution actually turned out to be 
rather simple. The key is recognizing 
that, while the 720K format has 9 sectors 
per track and the 1.2MB format has 15, 
both have 80 tracks. You just have to get 
a 1.2MB disk to “‘look”’ like a 720K from 
the point of view of the BIOS and the 
DISKCOPY utility. 





Using DEBUG, I loaded the boot sec- 
tor from a 720K disk and then wrote it 
to a 1.2MB disk. Now, the BIOS Parame- 
ter Block (BPB) on the 1.2MB disk 
looked like the BPB on the 720K disk. 
Then, I simply did a DISKCOPY from 
the vendor’s 720K distribution disks to 
my fake 720K disks. All DISKCOPY 
does is copy tracks (determined by the 


Two simple DEBUG 
commands can make a 
1.2MB disk “look” like a 
720K disk from the point 
of view of the BIOS and 
the DISKCOPY utility. 


eevee eereereeee eee eee eee eee eee eee eeeeeeee 


BPB!), so it was happy because the BPBs 
matched on the disks. The BIOS was 
happy because it never knew what was 
being perpetrated; it read and wrote 
tracks as requested. DOS was happy be- 
cause it saw a 720K BPB and thought the 
disks were genuine 720Ks. The install 
program was happy because, when it 
checked the media type on the fake disks, 
it found just what it was expecting. And 
I was happy because I’d worked around 
the problem and gotten the software ex- 
actly where I wanted it! 

The trick works because the 1.2MB 
format includes enough tracks and sec- 


LUT D weeespslelae 


powerful than ever, giving users the ability 


to increase productivity through cus- 
eoyeehyAtelosere @lusmelcaniccrmee)itrener 
Extending Your Apps, will help you get 


the most from your applictions. 


tors per track to accommodate a 720K 
format as a subset. There are just 6 
wasted sectors per track to which neither 
the BIOS or DOS ever pay any attention. 

I tried the same trick with a 360K disk 
and a 1.44MB disk to load some software 
onto a PS/2 that only had a single 1.44MB 
floppy drive, and this worked too—the 
1.44MB disk could be made to “‘look”’ 
just like a 360K disk. And though I 
haven’t tried it yet, you could probably 
make a 1.44MB disk look like a 1.2MB 
disk if you wanted to. 

The DEBUG commands to load the 
boot sector from a disk in B: and write 
it to a disk in A: are 


L1091901 
wWwi100@061 


The only glitch I’ve discovered is in 
trying to read these mutant disks with 
OS/2. There are bugs in the OS/2 disk de- 
vice driver that cause trash data to be 
read off these disks, though DOS reads 
them just fine. 

Tony Ingenoso 
Ft. Lauderdale, Florida 


PC MAGAZINE: What an ingenious solu- 
tion—I had to try it right away. Indeed, 
two simple DEBUG commands can 
make a 1.2MB disk “‘look”’ like a 720K 
disk. Be warned that immediately after 
you change the disk’s BPB, it’s in an un- 
stable state. The files shown in its root 
directory aren’t actually accessible, and 
CHKDSK _ shows the disk as totally 
trashed. FORMAT won’t format the disk 
and retain the 720K apparent size. The 
only thing that. works is using DISK- 
COPY to copy a legitimate 720K disk 
onto the fake 720K. 

Luckily there aren’t many install pro- 
grams that insist on running from a par- 
ticular size of disk. Still, if you should run 
across one, using this tip is a lot quicker 
than sending to the manufacturer for a 
set of different-sized disks! 
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NUMSUB.ASM BASES.SCR 
Complete Listing Complete Listing 
_dpt PROC NEAR A100 
MOV CX, 10 JMP 1290 ; JMP begin 
a ne Oe ee mere see eee eevee ee jects Copem oeee ers eae SOON fapee tn Soma Sao ance AO Sea: SR ae a ney ay Ase Seae oat an 
aunt XOR DX. DX ; begin number-printing subroutine 
DIV Cx | ; dploop 
PUSH DX XOR DX, DX 
CMP AX, @ iy oe 
JE undo PUSH DX 
CALL dploop CMP AX, 
undo: JE 10F (nae fab undo 
POP DX CALL 102 ; CALL dploop 
: 7 undo: 
pdig: POP DX 
ADD DL, 39H ; pdig: 
CMP DL, 39H +test for Hex Gigite ADD DL, 39@ 
JLE pch :not required for radix <= 19 CMP DL, 39 
ADD DE. 7 sconvert 9+1 to A JLE 11B ; JLE pch 
pch: ADD DL,7 
+ och: 
ay ee MOV AH, 2 
INT 21H INT 21 
RET : RET 
_dpt ENDP PG ; end number-printing subroutines. 
MAGNET {SSS S SSS SSS SSS SSS SSS SSS SSS SS SS SSS SSS SSS SSS SSS= 
; Add code that will *use* the number-printing 
" 4 ‘ . F . } woutine after this point. 
Figure 1: This compact assembly-language subroutine prints numbers in hex, decimal, : on eee Ades | 
octal, or binary. ' Le 4 
; the remaining code prints 65,535 in hex 
; and in every base from 19 down to 2 
. MOV CX,19 ;} set.up base 16 
7 PPC MAGAZINE: There CALL 134 ; CALL printOneBase 
A in Nu ber wasa time when even the MOV CX,@A ; aie with base 10 
| a | 1 (Loop: 
y most advanced computer = can 134 ; CALL printOneBase 
e » e : . DEC CX ; reduce base by 1 
Printing Routine — bativstalewkilobyiesof ap cx. 
memory, and every byte ee ; JA loop: 
"ve enjoyed reading your sample pro- of code was required to do ; printOneBase: 
ee ’ : MOV AX,CX ; put current base in Ax 
grams and utilities they've taught me double and triple duty. PUSH x © diye cael ies 
a lot about the peculiarities of the PC. With the advent of multi- Mov oer 7 set Foe Dees 10 
- ° CALL ; CALL dploop 
Still, I get depressed at how little of what megabyte RAM boards, MOV DL, 09 ; put a TAB in DL 
CALL 118 ; CALL pch 
we learned about programming thirty the need to pinch every fo". ee isecne baee 
years ago is remembered today. The byte has lessened, and MOV Ax,FFFF 
a f 4 ; ; 1 | h ; d CALL 102 ; CALL dploop 
printing of numbers is a simple example. programmers have indee MOV DL, @D . put carriage return in DL 
ia work CALL 118 ; CALL pch 
The assembly language routine in Figure forgotten some of the old Wor bre Dpae ae peeaie ge 
1 prints decimal numbers. [fyouenterthe ways. Let ten program- CALL 11B ; CALL pch 
: . : RET 
routine at the label dploop with 16(10h) mers write an ASM pro- 
in CX, it will print hex; with 8,it willprint gram that outputs num- ee 
octal; with 2, binary. Call pdig with a_ bers and you'll get ten _w Basgs.com 
W 


small number in DL and it will be printed 
as a digit; call pch and you’ll print a single 
character. 

The number printing removes leading 
zeroes, except for the special case of 0. 
The only ‘“‘magic”’ here is the use of the 
stack to store the remainders of succes- 
Sive divisions so that they can be 
unstacked and printed in proper order. 
They are not counted. The routine just 
calls itself recursively whenever there is 
a nonzero quotient and unwinds the calls 
to print each digit in turn. Since the rou- 
tine can’t escape without printing a digit, 
the zero case is handled automatically. 

Eric Jensen 
Bedford, New Hampshire 
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different algorithms,none = 
as compact as the one 
shown in Figure 1. 

Since the programs in 
this column are usually as- 
sembled with DEBUG, I 
converted the ASM routine to a stan- 
dardized beginning for any DEBUG- 
assembled program that needs to print 
numbers. BASES.SCR in Figure 2 incor- 
porates this standard beginning. The 
command DEBUG < BASES. SCR will cre- 
ate the program BASES.COM, which 
prints the number 65,535 in base 16 and 
then in every base from 10 down to 2. The 
printOneBase routine calls the 
dploop subroutine to print the current 





Pc 


Figure 2: This DEBUG script produces BASES.COM, which uses the 
number-printing subroutine to print 65,535 in ten different bases. 





base itself in decimal and uses the pch 
subroutine to print a TAB. Then it calls 
dploop again to print 65,535 in the cur- 
rent base and uses pch twice to print a 
carriage return and line feed. 

It’s amazing how much power is 
packed into the 30 bytes at the start of 
this little program. I’m saving these 
number-printing routines for future use! 

Download these files from PC Mag- 
Net archived as NUMPRN.ZIP. 1 






Tutor 


BY JEFF PROSISE 


ceooeoeoeoeeeeee eer eee eee ewww we ewe eww ewe ee eee ee eo 


Sound Decisions 


For Your PC 


n the past, if you wanted built-in 
sound capabilities on your com- 
puter, you had to buy something 
other than a PC compatible. The 
IBM PC was, after all, a serious busi- 
ness machine, and serious business 
users had no need for fancy sound 
hardware. That line of thinking is 
changing, as low-cost PC sound 
cards proliferate and more and more 
users discover the joys of PC audio. To- 
day, a basic 8-bit sound board can be pur- 
chased for less than $100, and 16-bit 
boards capable of CD-quality sound for 
not much more. 
If you ignore the relatively few PCs 
that come with audio hardware built in, 
and if you also ignore the ill-fated PCr, 


which featured a four-voice Texas Instru- | 


ments SN76496A sound chip, sound 
hardware on the PC comes in two differ- 
ent forms: On the low end, you have the 
PC’s internal speaker and its associated 
circuitry. On the high end, you have add- 
in sound boards, such as Creative Labs’ 
Sound Blaster 16 ASP and Turtle Beach’s 
MultiSound. The gulf separating the two 
ends of the spectrum is a wide one indeed. 
On the one hand, you have a simple one- 
channel speaker circuit that is barely suit- 
able for a toy, much less a desktop com- 
puter. On the other hand, you have so- 
phisticated sound generation hardware 
that is a match for all but the most de- 
manding audio needs. Here is a brief look 
at both sources of sound on the PC and 
at the technologies that make them work. 

THE PC’S BUILT-IN SPEAKER The lowest 
common denominator for sound on the 
PC is the simple cone-shaped speaker 
built into virtually every system unit man- 
ufactured since the original IBM PC was 
introduced in 1981. At the lowest level, 


the speaker is controlled by varying the 
voltage of its input signal. A low to high 
voltage transition pulses the speaker 
cone outward, producing a sound wave, 
and a high to low voltage transition re- 
turns the cone to its relaxed state. By pre- 
cisely timing the pulses so that the 
speaker cone oscillates at a certain fre- 
quency, a program controlling the 
speaker can produce audible tones. The 
frequency is the number of pulses, or 
speaker oscillations, 
per second, and is usu- 





how quickly the program executes. The 
tone will have a much higher pitch on a 
486 than on, say, an old XT. Obviously, 
this method leaves much to be desired if 
the goal is to drive the speaker at a speci- 
fied frequency. 

The second method involves using 
output pulses from the PC’s built-in timer 
chip to drive the speaker. Timer output 
is independent of CPU speed, so a timer- 
generated tone will sound roughly the 
same on all PCs (the tone’s pitch and vol- 
ume will vary somewhat because of varia- 
tions in speaker design and construction). 
A PC’s timer chip typically has either 
three or four independent channels num- 
bered 0 to 2 or 0 to 3. Channel 2, referred 
to in some literature as timer 2, is the only 
channel whose output can be gated (or 
directed) to the speaker. Programming 
the timer to produce a tone on the 
speaker is a three-step process: 

1. Program channel 2 of the timer chip 
to output square-wave pulses at the de- 
sired frequency. This is accomplished by 
writing the value B6h_ 
to port address 43h, 


ally expressed in units The sound hardware the low byte of a divi- 
of hertz (Hz) or kilo- sor word to port ad- 
hertz (kHz). One Hz featured on modern-day dress 42h, and the 


is equal to 1 cycle per 
second, while 1 kHz is | 
equal to 1,000 cycles 
per second. The aver- 
age human is capable 
of hearing sounds 
ranging from about 20 
Hz to 20 kHz. 

Musical notes can 
be output from the 
PC’s speaker by programming it to oscil- 
late at certain fixed frequencies. For ex- 
ample, a tone whose unvarying frequency 
is 256 Hz corresponds to middle C. The 
trick lies in achieving that unvarying fre- 
quency. There are two ways to pulse the 
PC’s speaker. The first and simpler of the 
two is to alternately write 1s and Os to 
bit 1 of the I/O port at address 61h. To 
demonstrate, start DEBUG and type in 
the DEBUG script listed in Figure 1, 
which creates and runs a short assembly 
language program that repeatedly pulses 
the speaker in and out until a key is 
pressed. The frequency of the tone that 
is produced varies greatly from PC to PC, 
because the pulse frequency depends on 


sound boards 1s light 
years beyond the simple 
speaker circuttry built 
into the PC. 


high byte of the divi- 
sor word to port ad- 
dress 42h, in that or- 
der. The divisor word 
is a 16-bit value that is 
divided into the tim- 
er’s input clock fre- 
quency (1.193 MHz) 
to determine the out- 
put frequency. For ex- 
ample, C above middle C is produced by 
setting the divisor word to 2,330, because 
1,193,180 divided by 2,330 is 512, the fre- 
quency of C one octave above middle C. 

2. Enable the speaker—in effect, turn 
it on—by setting bit 1 of the byte at I/O 
address 61h to 1. 

3. Gate the output from channel 2 of 
the timer chip to the speaker input. This 
is accomplished by setting bit 0 of the 
byte at I/O address 61h to 1. 

Steps 2 and 3 can be combined into 
a single operation, since they involve set- 
ting bits at the same I/O address. The DE- 
BUG script in Figure 2 programs the PC’s 
speaker to sound a C until a key is 
pressed. Because the frequency is driven 
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DEBUG Script to Produce a Simple Speaker Tone 


A 100 

IN AL, 61 ;Read I/O port 61h 

XOR AL, @2 ;Toggle bit 1 

OUT 61,AL ;Output the result 

MOV CX, 800 ;Delay loop 

LOOP $9199 

PUSH AX ;Save AL 

MOV AH, @1 ;Check the keyboard buffer 
INT 16 

POP AX ;Restore AL 

JZ 0102 ;Loop back if buffer empty 
RET ;Terminate 

G 

Q 


Figure 1: This DEBUG script drives the PC’s internal speaker by alternately writing 1s and Os to bit 1 of 
the byte at 1/0 address 61h. The tone’s pitch depends on the speed of the PC. 





by the timer chip, not by the CPU speed, 
the note will sound approximately the 
same on every PC. You can alter the out- 
put frequency—and thus the pitch of the 
note—by changing the low byte and high 
byte of the divisor word. For example, 
changing the lines 


MOV AL,E8 
OUT 42,AL 
MOV AL, 08 
OUT 42,AL 


to read 


MOV AL,D@ 
OUT 42,AL 
MOV AL,11 
OUT 42,AL 


changes the frequency to 261.6 Hz, which 
corresponds roughly to middle C. Note 
that sound is cut off by clearing bits 0 and 
1 of the byte at I/O address 61h. 

We now know how to control the fre- 
quency of the note produced from the 
speaker, but we still lack a way to control 
the note’s duration. The only interval 
timer other than timer 2 that is available 
on every PC is the periodic timer inter- 
rupt, which occurs every 55 milliseconds 
and is driven by channel 0 of the PC’s 
timer chip. A program can revector this 
interrupt and use it as a counter. For ex- 
ample, a half-second tone could be gener- 
ated by turning on the speaker, counting 
nine timer interrupts, and then turning 
off the speaker. The only problem is that 
the timer interrupt’s 55 millisecond reso- 
lution (roughly 4s second) is too grainy 
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for accurate musical reproduction. 
BASIC’s PLAY command works around 
this by reprogramming the timer to pro- 
duce interrupts at four times the normal 
rate. If you wish to experiment with dif- 
ferent sounds from your PC’s built-in 
speaker, the PLAY command Is a great 
vehicle for experimentation. The follow- 
ing command plays a tune similar to one 
featured in an arcade game that was pop- 
ular in the early eighties: 


PLAY "03 MS L6D D MN L12G F D 
L6C P24 O1 L12G L6A L4A#" 


(Note the letter O, for octave, not to be 
confused with the numeral 0.) The fol- 
lowing command produces a sliding 
sound (or, as musicians refer to it, glis- 
sando) covering three octaves, a popular 
sound effect among game programmers: 


PLAY "L64 O03 CDEFGAB O04 CDEFGAB 
O5 CDEFGAB" 


As you work with the PLAY com- 
mand, you’ll discover that your PC’s 
built-in sound hardware suffers from 
some rather severe limitations. For exam- 
ple, it has no volume control, and it is 
monophonic, not polyphonic. That’s an- 
other way of saying that it can only play 
one note at a time. It’s possible to play 
a C note, but impossible to play a C 
chord, which is composed of three simul- 
taneous notes—C, E, and G. 

ADD-IN SOUND BOARDS The sound 
hardware featured on modern-day sound 
boards is light years beyond the simple 
speaker circuitry built into the PC. In ad- 
dition to supporting several simultaneous 
voices, today’s sound boards use ASICs 
(application-specific integrated circuits) 
and DSP (digital signal processing) to 
produce rich, polyphonic sound. The 
sound boards also feature interval timers 
with resolutions measured in microsec- 
onds instead of milliseconds. Most 
boards support 8-, 12-, or 16-bit digital 
waveform audio, in which a waveform is 
stored as a series of y-values running 
along an x-axis representing time. The 
greater the number of bits and the higher 
the sampling rate (typical sampling rates 
are 11.025, 22.05, and 44.1 kHz), the 
greater the sound quality. Figure 3 illus- 
trates why more bits and higher sampling 
rates yield better sound reproduction. 
The diagram on the left shows how an 
analog waveform is approximated with 


DEBUG Script to Sound a Note on the PC’s Speaker 


A 100 iG 

MOV AL,B6 ;Set the timer mode and divisor format 
OUT 43,AL 

MOV AL,1A ;Output the low byte of the divisor word 
OUT 42,AL 

MOV AL, 09 ;Output the high byte of the divisor word 
OUT 42,AL 

IN AL,61 ;Turn the speaker on by 

OR AL,63 i} setting bite @ and 1. of 

OUT 61,AL > L/O pO6Ort 6ih to 1 

MOV AH, @1 ;See if a key has been pressed 

INT 16 i 

we. C112 ;Loop back if not 

IN AL, 61 ;Turn the speaker off by 

AND AL, FC ; getting bite 6 and 1 of 

OUT 61,AL ; I/O port 61h to 6 

RET ;Terminate 

G 

Q 


Figure 2: This DEBUG script programs the PC’s built-in timer to oscillate at 512 Hz and gates the timer 
output to the speaker. The result is a € note whose pitch is independent of the speed of the host PC. 
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Figure 3: The quality of sound output from digital waveform audio depends on the number of bits used 


to represent data and the sampling rate. Fewer bits and a lower sampling rate (left) produce a less 
accurate approximation of an analog waveform than more bits and a higher sampling rate (right). 





blocks representing an 8-bit, 11.025-kHz 
sample. The diagram on the right shows 
the same waveform approximated with a 
16-bit, 44.1-kHz sample. Clearly, the lat- 
ter of these two digital representations, 
which has 4 times the horizontal resolu- 
tion and 256 times the vertical resolution 
of the former, more closely approximates 
the original wave. A low-end, 8-bit, 
11.025-kHz board might suffice if your 
only use for it is to add sound to your 
favorite games, but true CD-quality 
sound demands 16 bits and a 44.1-kHz 
sampling frequency. 

Many sound boards also support 
MIDI (Musical Instrument Digital Inter- 
face). MIDI is a protocol that allows a 
computer to control a musical device. A 
MIDI file is little more than a set of digi- 
tal instructions telling a MIDI device 
what to play, when to play it, and what 
instrument to play it with. Because of 
this, MIDI files are considerably smaller 
than .WAV files, which must bitmap 
complex sound waves. A MIDI file that 
plays a violin sound for a second would 
only need to be about 30 bytes, whereas 
a .WAV file for the same sound output 
would be closer to 30,000 bytes. 

One determinant of the quality of 
MIDI output is how good the MIDI de- 
vice is at simulating the sounds produced 
by actual acoustic instruments—pianos, 
guitars, trumpets, and so on. The major- 
ity of PC MIDI boards simulate instru- 
ment timbres using a technique called 
FM synthesis, which uses layered sine 
waves to generate an output waveform. 
Most FM synthesis boards use either the 
two-operator Yamaha OPL2 sound chip 


or the four-operator Yamaha OPL3. In 
the parlance of MIDI users, an operator 
is a Sine wave; two-operator boards use 
two sine waves to shape the output signal, 
while four-operator boards use four. All 
else being equal, a four-operator board 
produces better synthesized sound than 
a two-operator board. 

The best MIDI boards don’t use FM 
synthesis at all. Instead, they use a tech- 
nique called wavetable lookup, producing 
sounds using digitized samples taken 
from real instruments. The samples are 
stored in ROM or loaded into adapter 
RAM from the hard disk. Boards that use 
this technique produce sounds that are 
close to those of actual acoustic instru- 
ments. 

Understandably, the complexity of 


these sound boards means that program- 


ming them is no easy undertaking. The 
programmer’s guide for the Sound 
Blaster, Sound Blaster Pro, and Sound 
Blaster 16 ASP is more than 500 pages 
long, and could easily stand to be 500 
pages longer. A better way to program 
any of these boards is to use a third-party 
sound library that offers a common high- 
level interface to and drivers for a variety 
of boards. And if you’re programming in 
Windows, Media Control Interface 
(MCI) is the way to go. 

ASK THE TUTOR If there is a hardware 
or software topic that you would like to 
see explained in a future Tutor column, 
please send your suggestion to Tutor, PC 
Magazine, One Park Ave., New York, 
NY 10016-5802; or you can post it in the 
Tutor section of PC MagNet’s Utilities/ 
Tips Forum. (1 
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Price: $34.95 


This innovative guide by 


Dan Appleman turns 


Visual Basic programmers 
into power users by 
illuminating the tools of 
the Windows Application 
Program Interface (API). 
Includes a time-saving disk 
that contains source code 
from the examples in the 
text, plus a specially 
designed dynamic link 
library (DLL). 
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Extending Your Apps 


Accessing DLL 
Data Structures 
Krom WordBasic 


t shouldn’t surprise anyone to learn 
that shrink-wrapped applications 
are more powerful than ever be- 
fore—giving users and developers 
alike tremendous opportunities to 
increase productivity through cus- 
tomization. In this issue, we inaugu- 
rate a new column called Extending 
Your Apps that reflects the sophisti- 
cation of applications that contain power- 
ful application development environ- 
ments in their own right. In this space, 
we'll cover a wide variety of topics that 
will let you extend your own apps— 
DDE, OLE, REXX, WordBasic, VBA, 
OpenDoc—a veritable alphabet soup of 
techniques to get the most from your ap- 
plications. First, we’ll show you how to 
extend WordBasic’s power programming 


_ language to use Windows’ Common Dia- 


log dynamic link library (DLL) file. 
Windows programming isn’t just for C 


~ and PASCAL programmers anymore. If 


you’re a Word for Windows 2.0 user, 
you've already got a powerful program- 
ming language called WordBasic built 
right into your word processor. You can 
use WordBasic to customize virtually ev- 
ery aspect of Word for Windows: build- 
ing new commands, replacing built-in 
functions, and interacting with users 
through custom dialog boxes. You can 
even use it to tap directly into and control 
Windows’ basic services by accessing 
Windows DLLs. 

A dynamic link library is just a collec- 
tion of named functions and subroutines 
that provides certain services to Windows 
applications. They are called dynamic be- 


cause they are brought into Windows 
only when an application requests a ser- 
vice and unloaded when they are no 
longer needed. Windows and Windows 
applications use DLLs extensively to 
share functions and manage memory re- 
sources. In fact, most of Windows itself 
is actually contained 
within three dynamic 


ceoeoeereereeee eee eee eee eee eeeee ee eeeeeeeees 


boxes for such fundamental interface 
operations as file selection, font selec- 
tion, color selection, search-and-replace, 
and printer control. 

Unfortunately for WordBasic pro- 
grammers, COMMDLG relies on data 
structures, which are programming con- 
structs used by advanced programming 
languages to group related variables into 
a single block of memory. In languages 
such as C, Pascal, and Microsoft Visual 
Basic, the declaration of a data structure 
provides a full listing of the members (or 
variables) located within a memory block 
and their data types. This declaration lets 
you access each member simply by using 
its name, and the programming environ- 
ment uses the declaration listing to figure 
out where that member is located in the 
memory block. 

WordBasic and most other applica- 
tion macro languages don’t know how to 
work with data structures. But we don’t 
have to let this limitation stop us. All we 
need to do is find a way to allow Word- 
Basic to access indi- 
vidual members of a 


link library files: Here we inaugurate a data structure, either 
USER, KERNEL, to set it to a value or 
and Graphics Device meW column that reflects to return its value to 
Interface (GDI), WordBasic. Our DLL 
which collectively the sophistication of |§ = ACCES.DLL helper 


form the Windows 
application program- 
ming interface (API). 

Accessing DLLs 
lets you perform a lot 


applications that contain 


powerful application 


DLL (which you can 
download from PC 
MagNet, along with 
the sample macros 
from this article) pro- 


of useful operations development vides the solution to 
that ordinary Word- . this problem; it is 
Basic commands can’t environments. WordBasic’s gateway 


handle, such as deter- 
mining whether an- 
other application is running, finding the 
screen resolution, getting the DOS envi- 
ronment string, or even deciding if Pro- 
gram Manager is your default shell. 
Other examples of operations can be 
found in PSS.DOC, a sample file that 
comes with Word for Windows. Conspic- 
uous by their absence from PSS.DOC, 
however, are WordBasic examples that 
use the functions in Windows 3.1’s Com- 
mon Dialog DLL (COMMDLG.DLL). 
This dynamic link library is responsible 
for helping Windows and Windows appli- 
cations to present a common, familiar 
user interface; it provides standard dialog 
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to the members of the 
data structure. 
Combine this with a few WordBasic 
convenience routines that help Word- 
Basic reserve a memory block of the cor- 
rect size, add a few organizational con- 
cepts, and you’ll be able to use almost any 
DLL functions that require data struc- 
tures. I'll illustrate the use of these rou- 
tines and concepts by means of a few sam- 
ple macros that use the COMMDLG 
interface to enhance Word for Windows’ 
FileOpen and FileSaveAs commands. 
But you can use similar techniques with 
any programming environment that can 
use DLLs; a category that includes the 
macro languages from Ami Pro, Micro- 
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Directories: 


h:\customer\fahrquah 


Pee. 


Figure 1: Use Windows’ COMMDLG.DLL to replace WinWord’s default 
File Open dialog box. By creating your own File Open dialog box, 


you can get around WinWord’s file mask limitations. 





soft Excel, and even personal informa- 
tion managers such as PackRat! 

WHY REPLACE FILEOPEN? One of Word 
for Windows’ most serious file-handling 
deficiencies is its inability to start the 
FileOpen dialog box with a filespec pat- 
tern other than the default patterns of 
* DOC (for Word files), *.DOT (for 
Word template files), *. RTF (for rich text 
format files), or *. TXT (for text files). As 
a direct result of this, many people simply 
use the .DOC extension, keeping track 
of the type of document using subdirec- 
tories or the first eight characters of the 
filename. Life would be much simpler, 
however, if you could use the file exten- 
sion in order to categorize your docu- 
ments by type. Imagine if all your con- 
tracts were named *.CNT, letters *.LET, 
invoices *.INV, and so on, and if you 
could include these extensions in the pat- 
tern list box in your file-selection dialog 
boxes, as shown in Figure 1. 

Although you can build custom dialog 
boxes in WordBasic, the FileOpen dialog 
box is a bit more complex to manage, be- 
cause it needs to access the file system 
to build up its lists of drives, directories, 
and filenames. The default WinWord 
FileOpen dialog box does this by using 
built-in file-selection dialog boxes, but 
you can use the prebuilt dialog boxes sup- 
plied by COMMDLG.DLL. With this 
DLL file, all you have to do is provide 
some details, such as what directory to 
use, what type of files to display, and what 
the title bar should say. 

The COMMDLG interface functions 
are designed to be flexible, providing a 
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wide range of options to satisfy 
the needs of a great variety of 
possible Windows applications. 
Rather than using separate 
function arguments for the dif- 
ferent options, each COMM- 
DLG function uses a single ar- 
gument, which represents a 
data structure that packages all 
the options and all the function 
results into a single, functional 
unit. Provided that both the 
calling program and _ the 
COMMDLG function are in 
agreement on the definition of 
a data structure, you can access 
this unit in a consistent manner. 

Normally, the procedure for 
doing this is relatively straightforward. 
Before calling the COMMDLG function, 
the calling program creates the data 
structure and sets some or all the mem- 
bers of the data structure for use as input 
to the function. And before returning, the 
COMMDLG function sets some or all 
the member variables to return results to 
the caller. 

Since WordBasic has no concept of 
data structures, it can’t be used to access 
these COMMDLG functions directly. 
But luckily, these and most other DLL 
functions use only the addresses—or 
memory locations—of data structures as 
function arguments. These addresses are 
represented as long integers. (This is 
commonly known as pass by reference— 
when the address, not the actual value, 
of a variable is given to the function.) A 
WordBasic macro, therefore, can access 
these functions indirectly by declaring a 
data structure as type Long then using the 
structure’s address to locate its members. 


typedef MyStructTag { 
long varl; 
int var2; 
int var3; 
LPSTR var4; 


double var5; 
} MyStruct; 





Once WordBasic locates the data 
member, it just needs a bit of help inter- 
preting the data that’s there. That’s 
Where DLLACCES.DLL comes in. 
DLLACCES is a custom collection of 
functions that translates data at specified 
memory locations to and from data types 
that WordBasic understands: integer, 
long, double, and string. In essence, you 
can tell DLLACCES to do something 
like “‘get me the long integer value of the 
second data member of this structure,” 
or “‘set the fifth data member of this 


structure to the byte value 16, but I’m 


passing you an integer (since WordBasic 
does not have a Byte type).”’ 

To use the DLLACCES.DLL func- 
tions, you need some understanding of 
how data structures are stored in mem- 
ory. Figure 2 shows a memory block con- 
taining the data structure called My- 
Struct, whose C-language definition is to 
the left in the figure. This data structure 
contains five members: one long integer, 
two integers, one string, and one double- 
precision number. The _ rectangular 
blocks represent the memory each varia- 
ble occupies. The first variable—a long 
integer—uses 4 bytes, the next two— 
both integers—use 2 bytes each, var4— 
the string—uses 4 bytes, and the double- 
precision variable uses 8 bytes. 

The total size of the structure is 20 
bytes. Thus, in order to find the location 
of any variable in the structure from the 
beginning of its memory block, just add 
up the sizes, in bytes, of all the variables 
that come before it. That’s what the labels 
to the left of each block represent: the 
offset of each variable from the beginning 
of the structure. A programming envi- 
ronment that supports data structures 


Viystruc 


var2: Integer 
var3: Integer 


var4: Strin 
(LPSTR) 


var5: Double 


Figure 2: The C-language definition (left) for the MyStruct data structure (right). 


can automatically calculate the offset for 
each data member and convert the bytes 
located there to the value of the correct 
data type. But WordBasic can’t do this, 
so you must calculate the memory offset 
of each data member manually, and then 
use the DLLACCES functions to convert 
the data into a form that WordBasic can 
handle. 

THE DLLACCES.DLL FILE Let’s take a 
look at some examples of how to use the 
DLLACCES functions with the sample 
data structure MyStruct, shown in Figure 
2. The assigning of values to bytes, long 
integers, floating-point numbers, double- 
precision numbers, and string variables in 
WordBasic is accomplished by means of 
a series of DA_Set functions. (The exact 
syntax of which you'll find in 
DLLACCES.DOC, which documents 
the entire suite of DLLACCES functions 
and gives detailed instructions for calcu- 
lating these address offsets. ) 


Say, for instance, that you have the 


memory location of a MyStruct data 
structure stored in a variable called 
IpStruct, and you want to set its third 
member (var3) to the value 48. Since this 
value is an integer value, you’d use the 
DLLACCES function that sets integer 
variables (DA_SetInt), providing the 
function with the memory location of the 
data structure, the offset of the data 
member you’re interested in (in this case, 
6 bytes), and the value you want to assign 
to the data member: 


var30ffset =6 
result =DA_SetInt(lpStruct, 
var30ffset, 48) 


The result of the function is a status flag 
indicating whether the attempt to set the 
value of the variable has succeeded or 
failed. Note that you don’t really need to 
use var3Offset (which stores the offset lo- 
cation of var3) to call the DA_SetInt 
function. But using variables to represent 
the offset values can help you document 
the members of a data structure in your 
code and make your code more readable. 

DLLACCES also offers a similar set 
of DA_Get functions to help you retrieve 
the values of data members. For example, 
to get the value of varl (a long integer), 
you would use DA_GetLong. Again, you 
supply the address of the data structure 
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and the offset of the data member (0 in 
this case, since varl is the first member 
of the data structure): 


varlOffset =0 
varlValue = DA_GetLong(lpStruct, 
varloOffset) 


DA_GetLong locates the data member, 
translates the data at the memory loca- 
tion to along integer, and places the value 
in var1 Value. 

Accessing a string member in a data 
structure is just as easy, but it’s worth a 
brief discussion. As the example in Fig- 
ure 2 suggests, the data in the var4 data 
member is really only the address of a 
string: The actual character data is stored 
outside the data structure. This format al- 
lows the string to be of any length without 
requiring you to reserve space in the 
structure itself. Fortunately, WordBasic 
strings also work in this manner: They use 
the addresses of the actual data. Thus, 
getting the string value of the var4 data 
member is as simple as getting the values 
of other members: 


var40ffset =8 
var4Val$ =DA_GetString$(lpStruct, 
var40ffset) 


One thing to be aware of is that many 
DLL functions return string results in the 
data structure, but the functions do not 
allocate memory for the strings them- 
selves. Rather, the functions expect the 
calling routine to reserve memory buffers 
for each string and to assign the memory 
address of each buffer to the appropriate 
data member of the structure. 

Before we continue, a note of caution 
isin order. Accessing DLLs makes Word- 
Basic both powerful and dangerous. Any 
actions you initiate through a DLL take 
place outside the normal error-trapping 
facilities of the WordBasic environment. 
If you use the DLL incorrectly, you can 
easily crash Windows. So save your work 
often, and to prevent losing any changes, 
always save your work before you test 
your macro. And once your program is 
debugged, test it out on several different 
Windows machines before releasing it to 
other users. 

ORGANIZING THE MACROS We can make 
the whole process of creating and mani- 
pulating data structures much easier by 
combining the setting up of data struc- 
tures the DLL calls into a single Word- 
Basic interface function. In fact, it is often 
handy to combine such interface func- 
tions and other necessary routines into a 





OPENFILENAME Data Structure 
Complete Listing 


C-Declaration of OPENFILENAME data structure: 


typedef struct tagOPENFILENAME { /* ofn */ 


“WordBasic definition of 
address offsets: 


'** Type OPENFILENAME **** 


DWORD 1StructSize; LS Ady ON 1StructSizeOff = 0 
HWND hwndOwner; Je 42) 87 hwndOwnerOff = 4 
HINSTANCE hiInstance; a ae | hInstanceOff = 6 
LPCSTR lpstrFilter; pe ey lpstrFilterOff = 8 
LPSTR lpstrCustomFilter; a? eal lpstrCustomFilterOff = 
2 
DWORD nMaxCustFilter; a hat] nMaxCustFilterOff = 16 
DWORD nFilterIndex; 1% (Aon y nFilterIndexOff = 290 
LPSTR lpstrFile; a Oat lpstrFileOff = 24 
DWORD nMaxFile; Lay nMaxFileOff = 28 ~~ 
LPSTR lpstrFileTitle; L* May ey lpstrFileTitleoOff = 32 
DWORD nMaxFileTitle; /* (4) 77 nMaxFileTitleoOff = 36 
LPCSTR LpstrinitaalLDir: Ae AE) lpstrIinitialDirOff = 40 
LPCSTR lpstrTitle; Le AY NT IpstrTitleOff = 44 
DWORD Flags; | LP ARV ONT FlagsOff = 48 
UINT nFileOffset; fro hy oy nFileOffsetOff = 52 
UINT nFileExtension; ce te) nFileExtensionOff = 54 
LPCSTR lpstrDefExt; 1% Aa) Fy lpstrDefExtOfft = 56. 
LPARAM l1CustData; fe (4) 8 lCustDataOff = 60 
UINT (CALLBACK* lpfnHook) (HWND, UINT, callbackOff = 64 
WPARAM, LPARAM) ; LE aI A) lpTemplateNameOff = 68 
LPCSTR lpTemplateName; Leta Ry 1 RO eye ee 


KEKKKKEKEKKKKEKRE 


} OPENFILENAME ; 


Figure 3: C-language definition of the OPENFILENAME data structure. 
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initializing OPENFILENAME 
Partial Listing 


1KEKK 4, 


Initialize member variables used for INPUT ********* 


'x*¥e*x** Set the structure size and window ID ********* 


r = DA_SetLong(lpStruct, 
hWnd = 


1StructSizeOff, 
GetActiveWindow ' Call Windows API 


1StructSize) 


r = DA_SetInt(lpStruct, hwndOwnerOff, hWnd) 


‘** Set the filter string, using the first one as 


hstrFilter- = 6 : 


b a 
Ba 


ou 


the default ** 


lpstr = BuildLPString(filt$, hstrFilter) 


DA_SetLong(lpStruct, IpetrPilterOff, lpstx) 
DA_SetLong(lpStruct, nFilterIndexOff, 1) 


'**** da. Allocate global memory for file and file title **** 


SH dindiyla strings. 


Vee KK 


hsetrFile = © : 
Strings(256, ©), 
r DA_SetLong(lpStruct, 


i 


ofl 


hstrFileTitle = @ : 

Strings (256, @), 
1c 
x 


Also used as return buffer, so allocate ** 
large enough space to hold return value. 


KKKKKKKKK 


lpstrFile = BuildLPString(fname$ + \ 
hstrFile) 
lpstrFileOff, lpstrFile) 
DA_SetLong(lpStruct, nMaxFileOff, 256) 


lpstrFileTitle = BuildLPString(\ 
hstrFileTitle) 
DA_SetLong(lpStruct, lpstrFileTitleOff, lpstrFileTitle) 
DA_SetLong(lpStruct, nMaxFileTitleoff, 256) 


'**** 4a. Allocate global memory for the Default directory bed wi i 


noir = Os 
r = DA_SetLong(lpStruct, 


lpDir = BuildLPString(dirs, 
ipstrinitialDiroff, lppir) 


hDir) 


'**** 4a. Allocate global memory for the Dialog box title ***** 


nTritlie = 9 : 


VKKKKKKKKKK Set the Flags KREKKEKKKKEKKEKKEKKEKKEKEKKKKKE 


r = DA_SetLong(lpStruct, FlagsOff, flags) 


ipTitle = BuilduPstring(titles, hiitle) 
r = DA_SetLong(lpStruct, lpstrTitleoff, 


lpTitle) 





Figure 4: Code to initialize the member elements of the OPENFILENAME structure. 





single macro library, which in WordBasic 
terms is simply a macro whose sole pur- 
pose is to supply routines for use by other 
macros. By putting common routines into 
a macro library, you allow one or more 
macros to use the routines without having 
to copy them over and over. 

The new capabilities that we want to 
add to the FileOpen and FileSaveAs dia- 
log boxes are organized into three mac- 
ros. Comm Lib is a macro library contain- 
ing the GetFileDlg$ interface function, 
which is responsible for doing all the 
work in calling COMMDLG file- 
selection functions, plus a few conven- 
ience routines for handling memory allo- 
cation. The other two macros, NewFile- 
Open and NewFileSaveAs, are simply 
replacements for WordBasic’s FileOpen 
and FileSaveAs commands, respectively. 
Both of these macros are relatively sim- 
ple, because they rely heavily on the func- 
tions in the CommLib macro library. 

GetFileDlg$ is the most important 
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function in CommLib. This function’s 
role is to make COMMDLG’s GetOpen- 
FileName, GetSaveFileName, and the 
data structure they both use—OPEN- 
FILENAME—easier for us to use. By 
calling the GetFileDlg$ interface func- 
tion, macros do not need to be aware of 
the messy details of the COMMDLG 
functions—they only need to pass a few 
standard WordBasic strings and numbers 
to GetFileDlg$. 

The syntax for using aaa 
from other macros is 


fname$ =CommLib.GetFileDlgs$ 
(OpenOrSave, dir$, fname$, 


filts, titles, flags) 


Note that you use the Macro- 
Name.FunctionName (arguments...) 
calling syntax to call GetFileDlg$ from 
a macro outside the CommLib macro lhi- 
brary. OpenOrSave indicates which of 
the COMMDLG functions to use: 0 for 


GetOpenFileName and 1 for GetSave- 
FileName. The rest of the arguments let 
you access a few of the many members 
of the OPENFILENAME data structure. 
In this particular example, you choose 
the starting directory (dir$), the required 
filename (fname$), the filespec filter 
(filt$), the title-bar caption (title$), and 
the flags that refine the behavior of the 
file-selection dialog box (flags). The re- 
turn value fname$ either contains the full 
pathname of the file that the user selected 
or else contains an empty string indicat- 
ing that the user has clicked on the Cancel 
button. 

Supplying the starting directory and 
filename to the function is a rather 
straightforward process, but setting up 
the file-type filter string and defining the 
flags can be a bit tricky. Each file type 
is described by two components: the de- 
scription and the file pattern. To build the 
filter string, you need to concatenate all 
the component pairs, separating each 
component with the pipe character (!). 
Then store the resultant string in global 
memory using BuildLPString—one of 
the convenience routines in the Comm- 
Lib macro library. COMMDLG uses the 
ASCII NUL (0) character as a separator 
for the filter string, but BuildLPString 
translates the pipe characters to NUL 
characters before storing the string in 
global memory. 

The file types used for the File Open 
dialog box in Figure 1, for instance, are 
Contracts (*.cnt), Letters (*.let), Invoices 
(*.inv), and All Files (*.*). These result 
in the filter string 

filt$ = "Contracts (*.ent)!*.cent 
jLetters (*.let)|*.let}Invoices 


(* inv) |* -anviAll Files (*.*)i*.*" 


The flags argument refines the behavior 
of the file-selection dialog boxes. For ex- 
ample, if you set the OFN_FILEMUST- 
EXIST flag, COMMDLG will pop up a 
warning if the user selects an invalid file- 
name. You can use other flags in order 
to prevent the changing of directories, 
prevent the selection of existing files, and 
even allow selection of multiple files. 
Each flag is represented by a numeric 
value, which you must define in your 
WordBasic code. 
Some of the more useful flags are 


OFN_READONLY = 1 
OFN_OVERWRITEPROTECT = 2 
OFN_NOCHANGEDIR = 8 
OFN_SHOWHELP = 16 
OFN_MULTISELECT = 512 
OFN_PATHMUSTEXIST = 2048 
OFN_FILEMUSTEXIST = 4096 


To use several flags at the same time, just 
add the values together. Our NewFile- 
Open macro, for instance, uses 


flags = OFN_PATHMUSTEXIST + 
OFN_FILENMUSTEXIST 


to force the user to choose a file that al- 
ready exists. 

GETFILEDLG$ IN DETAIL Although Get- 
FileDlg$ specifically deals with accessing 
the GetOpenFileName and GetSaveFile- 
Name functions of COMMDLAG, the pro- 
cedure it uses is applicable whenever you 
deal with data structures and DLLs. The 
full code listing of the GetFileDlg$ and 
the other functions in the CommLib 
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macro library is in DLLACCES.DOC, 
and the following discussion will attempt 
to give you an overview. 

If you intend to take advantage of 
DLL functions, your first step in the 
WordBasic macro is to declare those 
DLL functions used by the routines 
(functions and subroutines) in the Word- 
Basic macro. In the case of CommLib 
macro library, GetFileDlg$ uses func- 
tions in the DLLACCES library and the 
COMMDLG eiibrary (GetOpenFile- 
Name and GetSaveFileName). Windows 
API functions and DLL functions are 
generally described in C or Visual Basic, 
but it’s not too hard to translate them into 
WordBasic. The WordBasic declaration 
for the GetOpenFileName function, for 
instance, is 


Declare Function GetOpenFileName 
Lib "COMMDLG.DLL" (lpofnAs Long) 


As Integer 


This tells WordBasic that GetOpenFile- 


Replacement for FILEOPEN Macro 
Complete Listing 


' Name: NewFileOpen 
' Description: 
Example replacement for FileOpen macro, 


Uses COMMDLG to Allow 


selection of personalized file type extensions. 


To use it, 
it suit your needs. 


copy the macro to your FileOpen macro and customize 


Requires CommLib macro to be installed globally. 


' Copyright —1993 Artemis Associates, 


Sub MAIN 
fname$ = 
dirs = "oe: \* 


' No Initial Filename 
' Initial Directory 


' Filter of File Type to look for 


filtS = “Contracts (*.ent)|*. cnt" 

f£iltS = £iltS + “lLetters (*.let)i*.let* 
filt$ = filtS + “linvoices (*.inv)!*.inv" 
£iltS = £L1t8 + "jALL Files (*.*j}i*.*" 
titleS = "New File Open - COMMDLG" 


' Flags for dialog box characteristics 


OFN_READONLY = 
OFN_PATHMUSTEXIST = 2948 
OFN_FILEMUSTEXIST = 4896 


San Jose, CA 


flags = OFN_PATHMUSTEXIST + OFN_FILEMUSTEXIST 


' Use Function @ for FileOpen 


fname$ = CommLib.GetFileDlg$(@, dir$, fname$s, fies titles, 


If fname$ = "" Then Goto Bye 
On Error Goto ErrOpen 


flags) 


' Check if ReadOnly box is checked, if so, open as ReadOnly - 


If(flags And OFN_READONLY) = @ Then 
FileOpen .Name = Enames 


Else 
FileOpen .Name = fnames, 

End If 

Goto Bye 
ErrOpen: ; 

msg$ = "Error Opening File, " + fnames 

r = MsgBox(msg$, "New File Open", 16) 
Bye: 
End Sub 


-ReadOnly = 1 





Figure 5: This replacement for WinWord’s default FileQpen macro uses Windows’ COMMDLG.DLL to display 


a custom dialog box. 


Name is a function in the COMMDLG. 
DLL DLL library, that it returns an inte- 
ger, and that it takes a single long integer 
argument, which represents the address 
of an OPENFILENAME data structure. 
In general, any argument that is the 
address of a data structure must be de- 
clared as a long integer. You’ll use this 
long integer in conjunction with the 
DLLACCES.DLL functions to access 
the individual members of the data struc- 
ture. 

Though not strictly necessary, defin- 
ing each member variable’s address off- 
set at the head of the interface routine 
is also a good idea. By doing this, we not 
only document the data structure, but we 
also make the code more readable when 
the time comes to set and retrieve the val- 
ues of the members. To determine the 
offsets, take a look at the documentation 
for the OPENFILENAME data struc- 
ture shown in Figure 3. The size (in bytes) 
of each variable is noted in parentheses 
after its name. 

The final preparatory step is to allo- 
cate a memory block of the proper size 
to accommodate those members of the 
COMMDLG data structure that we plan 
to use in our macros. Though it is possible 
to create a variable of arbitrary size 
within WordBasic itself (by defining it as 
a string variable), the program some- 
times behaves strangely if you directly 
manipulate this memory in an attempt to 
make it look like a data structure. There- 
fore, you’re much better off managing 
memory yourself by using Windows 
global memory (memory that is available 
to all Windows applications) for your 
data structures. 

Working with global memory requires 
the use of Windows API functions, but 
I’ve written a number of convenience 
routines (which won’t be described in too 
much detail here for reasons of space) to 
help your macros interface with these 
functions. The AllocVariable conven- 
ience routine lets you reserve a global- 
memory block of the size (in bytes) that 
you request, BuildLPString allocates 
global memory for individual string 
members of data structures, and Free- 
Variable releases the global memory 
allocated by both functions. All are 
stored in the CommLib macro library 
along with GetFileDlg$. 
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Unlike programming languages that 
support data structures, WordBasic can- 
not automatically calculate the size of a 
data structure. So before you can reserve 
memory for a data structure, you must 
first add up the size of all the data mem- 
bers (in this case, 72 bytes). You then pass 
this size to the AllocVariable conven- 
ience routine, which returns two values 
that describe the global memory to Win- 
dows and Windows applications—the 
unique memory ID (or handle) for the 
block, and its actual location in memory. 
For example: 


1StructSize = 72 

hStruct =@: lpStruct = 
AllocVariable(1StructSize, 
‘hStruct) 


After the call to AllocVariable, the varia- 
ble IpStruct contains the address (loca- 
tion) of the data structure, while the vari- 
able hStruct contains a unique ID of the 
memory block. Though both variables re- 
fer to the same chunk of memory, they 
are used for different purposes. You need 
the address in IpStruct in order to access 
the data structure in global memory and 
to pass it as an argument to the DLL- 
ACCES and COMMDLG functions, but 
you need the handle in hStruct to free up 
the memory block (using the Free Vari- 
able convenience function) when you’re 
finished. 

One quirk of AllocVariable is that it 
requires the memory-handle variable 
(hStruct, in this case) to exist before you 
call it, for reasons too obscure to explain 
here. The code fragment above reflects 
this requirement; it creates hStruct and 
assigns it a value of 0 before calling the 
AllocVariable function. 

INITIALIZING THE DATA STRUCTURE 
Once these preparatory steps have been 
completed, the GetFileDlg$ interface 
function then proceeds to _ use 
DLLACCES’s DA_Set functions to ini- 
tialize those members of the OPEN- 
FILENAME structure that we plan to 
use as input to COMMDLG’s GetOpen- 
FileName and GetSaveFileName func- 
tions. This is the most lengthy and impor- 
tant section of the GetFileDlg$ interface 
function (see Figure 4). When building 
your own interface functions, you'll need 
to consult the documentation for the 
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DLL to determine which members you 
should set before calling the DLL and 
which members to examine after calling 
the DLL. 

As we noted above, GetFileDlg$ al- 
lows the calling program to specify the 
values of just five of the members of 
OPENFILENAME: the initial directory, 
the initial filename, the filespec filter 
string, the title-bar caption, and the flags. 
In addition to transferring these values 
to the appropriate places in the data 
structure, we also need to set up data 
members that represent the size of the 
data structure and the ID of the active 
window, as required by the GetOpenFile- 
Name and GetSaveFileName functions. 
In addition, we also need to preallocate 


Unlike languages that 

support data structures, 
WordBasic cannot 

automatically calculate 


the size of a data 


eooeoevreeeoeeoeeoeewe eee eee wee wee eee eee ee eee eee 


memory to hold the filename and file title 
that the COMMDLG functions will re- 
turn. 

The following code fragment shows 
how the function sets the first two mem- 
bers of the OPENFILENAME structure: 


r=DA_SetLong(lpStruct, 
IStructSizeOff, [StructSize) 

hWnd = GetActiveWindow 

r=DA_SetInt (lpStruct, 
hwndOwnerOff, hWnd) 


This routine uses the DLLACCES 
DA_SetLong function to assign the long 
integer value representing the size of the 
structure (IStructSize) to the data- 
structure member at the offset stored in 
the variable |StructSizeOff. It then uses 
DA_SetInt to assign the integer value 
representing the handle of the active win- 
dow hWnd to the member at the offset 
stored in the variable hwndOwnerOff. 
Handling string members of data 


structures is somewhat different. Re-— 
member that the data structure stores — 
only the address of a memory buffer that 
contains the string, not the string data it- 
self. The BuildLPString convenience 
routine is used to reserve buffers in global © 
memory to hold the contents of each 
string variable and then assigns the ad-— 
dress of each buffer to the appropriate © 
member of the data structure. 

BuildLPString’s syntax is similar to 
AllocVariable’s—it returns the location 
and the handle of the allocated global- 
memory block. The following two lines, 
for example, are used to initialize the fil- 
ter string member of the OPENFILE- 
NAME structure by setting it to the string 
variable filt$: 


hstrFilter=6 : lpstr= 
BuildLPString(filt$, hstrFilter) 

r=DA_SetLong(lpStruct, 
lpstrFilterOff, lpstr) 


BuildLPString builds the string in global 
memory and then returns the address 
(Ipstr) and the memory handle (hstr- 
Filter). The DA_SetLong function ini- 
tializes the filter string member by using 
the memory address of the data structure 
(IpStruct), the offset of the filter string 
member (lpstrFilterOff), and the mem- 
ory address of the string (Ipstr). Note that 
you'll use the memory-block handle 
(hstrFilter) to free up the memory block 
when you’re finished. 

BuildLPString also performs another 
service: It converts all pipe characters (|) 
in the input string to a NUL character 
(ASCII 0) before storing it in global 
memory. The GetOpenFileName and 
GetSaveFileName, functions expect each 
component of the filter to be separated 
by a NUL character, but since these are 
difficult to enter in WordBasic, Build- 
String allows the filter input string to use 
the pipe character instead. 

You can use BuildLPString in con- 
junction with the WordBasic String$() 
command to preallocate memory for 
string data members that you expect to 
receive results from the COMMDLG 
functions. To reserve memory for the se- 
lected filename, the following lines of 
code allocate a global-memory block of 
at least 256 bytes, assign the memory lo- 
cation to the data member at the offset 








stored in IpstrFileOff, and assign the size 
of the memory block of the member at 
the offset stored in nMaxFileOff. (This 
prevents the COMMDLG functions 
from returning strings longer than this 
value.) 


hstrFile=9: lpstrFile= 
BuildLPString (fname$ + 
String$ (256, 0), hstrFile) 
r=DA_SetLong(lpStruct, 
lpstrFileOff, lpstrFile) 
r=DA_SetLong(lpStruct, 
nMaxFileOff, 256) 


Because this filename data member (at 
the IpstrFileOff offset) can also be used 
as the input to set the initial filename dis- 
played in the file-selection dialog box, 
simply add the initial filename fname$ in 
front of the 256-byte string buffer—crea- 
ted by the WordBasic String$(256, 0) 
function call. 

CALLING AND EXITING Once we’ve done 
the complex job of setting up the data 
structure, calling the DLL function 1s al- 
most anticlimactic: We just pass it the ad- 
dress of the data structure: 


If OpenOrSave = @ Then 

success = GetOpenFileName(lpStruct) 
Else 

success = GetSaveFileName (lpStruct) 
End If 
If success = 9 Then 

Goto Bye 
End If 


The first argument to GetFileDlg$ is 
OpenOrSave, which allows the calling 
program to choose which of the two 
COMMDLG file-selection functions 
(GetOpenFileName or GetSaveFile- 
Name) to call. The selected COMMDLG 
function pops up a file-selection dialog 
box like the one shown in Figure 1 and 
handles all the user interaction from here 
on. It stores information (such as the 
name of the selected file and the status 
of the Read Only checkbox) in members 
of the data structure before returning a 
status. The status is then checked to see 
whether the call was successful. If it 
wasn’t, an empty string is returned to the 
calling program. 

Assuming the call to the COMMDLG 
function is successful, we can retrieve the 


PG TECH 
Extending Your Apps 





output data from the data structure using 
the DLLACCES DA_Get functions. We 
are interested in only two values for the 
GetFileDlg$ interface routine: the se- 


lected filename and the flags (which are. 


used to check if the user clicked on the 
Read Only box). 


f£$ =DA_GetStrings$ (lpStruct, 
lpstrFileOff) 

flags =DA_GetLong(lpStruct, 
FlagsOff) 


The f$ string contains the name of the se- 
lected file, and flags is the value of the 
flags data member. 

The final step in the GetFileDlg$ in- 
terface function is to free all the global 
memory used for the call to the 
COMMDLG function, including the 
global-memory blocks for string varia- 
bles that were allocated by BuildLP- 
String. Always free global memory when 
you no longer need it. If you don’t, Win- 
dows will eventually run out of memory, 
and you’ll have to restart WinWord or 
Windows. 

The FreeVariable convenience rou- 
tine is a handy way to perform this neces- 
sary function. FreeVariable takes only 
one argument: the memory handle of the 
block that was returned to you by Alloc- 
Variable or BuildLPString. The Bye: la- 
bel before the Free Variable calls ensures 
that all the memory is freed whenever the 
execution exits this function via calls to 
Goto Bye:. 


Bye: 
FreeVariable(hTitle) 
FreeVariable(hstrFileTitle) 
FreeVariable(hstrFile) 
FreeVariable(hstrFilter) 
FreeVariable(hStruct) 


One of the beauties of Word for Win- 
dows is configurability. Since all the 
menu entries, toolbar buttons, and key 
assignments invoke WordBasic com- 
mands, you can change the behavior of 
the program simply by replacing these 
commands with your own custom mac- 
ros. Thus, if we change the name of the 
NewFileOpen macro mentioned above 
to the default name FileOpen, executing 
the File Open command (either by click- 
ing on the FileOpen tool in the toolbar 


or by choosing File Open from the menu) 
will run our replacement macro rather 
than the default command. 

Since most of the work is performed 
by GetFileDlg$, the NewFileOpen 
macro looks very simple (see Figure 5). 
It supplies the starting directory and file- 
names, builds the filter string, specifies 
the characteristics of the dialog box, and 
calls the GetFileDlg$ function with 0 as 
the first argument. It then calls the Word- 
Basic FileOpen command to open up the 
selected file, choosing the ReadOnly op- 
tion if GetFileDlg$ returned with 
OFN_READONLY set. 

The NewFileSaveAs macro is quite 
similar, except that it tells GetFileDlg$ 
to access the COMMDLG function Get- 
SaveFileName instead of GetOpenFile- 
Name, and that it uses the OFN_OVER- 
WRITEPROTECT flag to prevent the 
user from inadvertently overwriting an 
existing file. (NewFileOpen uses the 
OFN_FILEMUSTEXIST flag to allow 
reselection if the user enters a nonexist- 
ent file.) 

To try out these macros, start Word 
for Windows, open the file DLL 
ACCES.DOC (included in __ the 
DLLACC.ZIP file that you download 
from PC MagNet’s Programming forum), 
and double-click on the line that reads 
“Double-click here to install the Comm- 
Lib library.” This installs the CommLib 
macro library into your global template 
(NORMAL.DOT), making its routines 
available to all your macros. It also copies 
the DLLACCES.DLL to your WIN- 
DOWS\SYSTEM directory. (You can 
click on the corresponding UnInstall sen- 
tence to reverse the process.) 

Now double-click the sentence, ‘“‘Dou- 
ble-click here to test New FileOpen.” 
You should see a file-selection dialog box 
like the one in Figure 1. Try typing in a 
filename that does not exist and click on 
the OK button. The COMMDLG func- 
tion should pop up a warning box and ask | 
you to try again. 

To use the NewFileOpen macro as 
your normal FileOpen command, open 
the NewFileOpen macro and copy the 
contents to your global FileOpen macro. 
It’s important that you make sure to 
change the filter string to match the file- 
spec patterns you wish to have. Copy the 
contents of the NewFileSaveAs macro to 
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your global FileSaveAs macro in order 
to use the custom file-selection dialog 
box when you save a file. 

CONCLUSION As you can see, most of 
the work in calling DLL functions that 
use data structures is in setting up the 
data structure itself—defining the ad- 
dress offsets and assigning data to the 
structure members. The DLLACCES 
helper functions and the global-memory 
convenience routines described here can 
help out, leaving only simple tasks to be 
performed by the command macro itself. 
With a little imagination, you should be 
able to adapt these steps to develop your 
own interface routines. 

When you feel comfortable with this 
step, you might want to try exploring the 
remaining functions in COMMDLG. 
Each of these functions uses its own cus- 
tom data structure, documented in 
WIN31WH.HLP, the on-line help file for 
the Windows 3.1 Software Development 
Kit. DLLACCKS.DOC contains a short 
tutorial that should help you convert this 
information into WordBasic terms. 

If you’re on a Novell Network, you 
can move beyond the COMMDLG func- 
tions and explore the NetWare API 
(NWNETAPI.DLL) functions. The 
NetWare API also makes extensive use 
of data structures. As a first cut, try call- 
ing the GetServerInformation function. 
It uses the FILE_SERV_INFO data — 
structures, which contain, among other | 
items, the server name, the NetWare ver- 
sion, and the number of connections in 
use. You can find the Visual Basic docu- 
mentation for the NetWare API func- 
tions on CompuServe in the MSBASIC 
forum, Lib 6, in the file NIVB.ZIP. 

This article gives just a glimpse of what 
you can accomplish when you use DLLs 
and data structures. Half the fun is in 


finding the right DLL functions to do 


your bidding. And whenever you must 
deal with data structures, you can use the 
organizational tips presented here to 
make DLL access routines more 
understandable and easier to use. [] 
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Optlink Shrinks 


Your Executables 


very developer wants to pro- 
duce the smallest, fastest exe- 
cutables possible. Small execut- 
ables mean fewer disks to 
distribute and a shorter pro- 
gram load time. A good opti- 
mizing compiler is an important 
element in achieving this, but 
the linker—which merges com- 
piled code modules and libraries to create 
an executable—is just as important. Un- 
fortunately, the linkers supplied with 
most compilers perform a merely ade- 
quate job. An alternative is SLR Systems’ 
Optlink for Windows, Version 5.0 ($350), 
which produces highly optimized execut- 
ables at breathtaking speed. (A product- 
specific version of Optlink, Version 
4.0—without the Windows programming 
enhancements—ships with the new 
Symantec C++ compiler.) 

Optlink replaces the linkers that come 
with the Microsoft and Borland Inter- 
national compilers to create executables 
up to 50 percent faster and 50 percent 
smaller. The speed advantage comes sim- 
ply from well-written code. Optlink for 
Windows runs under DOS and can create 
16-bit DOS, Windows, or OS/2 EXE or 
DLL files—though Windows executables 
are its specialty. The company expects to 
release a version that can handle 32-bit 
Windows programs (Win32s and Win32) 
by the end of the year. 

SMALL, SMALLER, SMALLEST Optlink 
uses a variety of techniques to shrink exe- 
cutables. For Microsoft C7 and later, 
Optlink uses a technique called ‘“‘smart 
linking,’ which identifies unreferenced 
routines and data and omits them from 
the executable. Although the Microsoft 
linker (LINK) provides some degree of 
smart linking, it can’t detect all unrefer- 
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enced routines. If foo2() is only called by 
fool(), and fool() itself is never called, 
LINK cannot detect that foo2() is un- 
referenced. Optlink can—by virtue of a 
recursive algorithm. 

The OBJ’s produced by the Borland 
C++ compiler don’t permit smart linking 
because they lack a COMDAT record. 
But Optlink can still shrink Borland exe- 
cutables by as much as a third by elim- 
inating the unnecessary information 
written by the Borland linker (TLINK). 

Optlink further shrinks executables 
by replacing far jumps and calls with near 
jumps and calls wherever possible. This 
lowers the number of entries 
in the relocation table and 
also improves performance, 
since near jumps and calls 
execute more quickly. 

Executables can be made 
smaller still through com- 
pression. DOS, Windows, 
and OS/2 executables all can 
be compressed by as much as 
10 percent with the /EXE- 
PACK run-length encoding option, 
which is recognized and decompressed by 
the loader. However, the most extraordi- 
nary feature of Optlink (new with Ver- 
sion 5.0) is its /WINPACK option, which 
uses LZ-type compression to reduce the 
size of Windows executables by half. 
Since this format is not recognized by the 
loader, Optlink implants code into the ex- 
ecutable for automatic decompression 
and loading. 

You may freely distribute up to 500 
copies of your software package, using 
WINPACK technology (regardless of the 
number of WINPACKed executables in 
the package). After that, you must pay 
SLR Systems a royalty based on the num- 


OPTLINK’ 





ber of packages sold. The pricing strategy 
is still under review, but at the time of 
writing the royalty was $1.00 per package. 
You should contact SLR Systems for cur- 
rent pricing information. 

LINKING WITH OPTLINK Optlink accepts 
full Microsoft or Borland command-line 
syntax. with only a few exceptions. The 
most important limitation is that Optlink 
does not support DOS overlays. To use 
Optlink with Microsoft compilers, you 
can either change your MAKE files (or 
IDE settings) so Optlink is executed 
instead of LINK or you can simply 
replace LINK.EXE with OPTLINKS 
BAR. 

Using Optlink with Borland’s TLIB 
utility for creating libraries also requires 
some extra work. The data dictionaries 
in the object files created by TLIB have 
some anomalies and can’t be read by 
Optlink. (TLINK itself does not use the 
data dictionary and instead searches 
through the libraries to find modules.) 

To solve this problem, Optlink for 
Windows ships with a utility called FIX- 
LIB that patches the data dictionaries. 
FIXLIB must be run against every library 
created or updated with TLIB, which can 
be tedious. An alternative is 
to purchase another SLR 
Systems product, Optlib 
($199), which is a high-speed 
replacement for LIB and 
TLIB. 

Optlink, Version 5.0, 
ships with the Version 4.0 
manual and an addendum 
describing the additional 
features. A README.1ST 
file on the distribution disk, also required 
reading, lists corrections to the manual. 
All the information is given, but combin- 
ing it in one complete manual would 
make things easier. 

Optlink for Windows is careful to trim 
the fat from your executables—especially 
Windows executables—and is still sig- 
nificantly faster than the Borland or 
Microsoft linkers. Optlink is a must-have 
for serious developers. [1 
¢ Optlink for Windows, Version 5.0 
List price: $350. Requires: 256K RAM, 
MS-DOS 2.11 or later. SLR Systems Inc., 
1622 N. Main Street, Butler, PA 16001; 
412-282-0864; fax, 412-282-7965. 
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value leader in our new family of 486 PCs. Its dual-speed IBM 
CPU with 16 KB internal cache delivers 50 MHz productivity at 
a 25 MHz price. 


The 450SL is a perfect fit for small offices or workgroups where 
your time is spent on word processing, spreadsheets, and the 
day-to-day accounting demands of running a business. 


INMAC INSIGNIA 450SL Preconfigured IBM SLC2 25/50 MHz 
RDNOUC o iicio ee sense be Gaeaen oe ewe sees $1,299.00 





INMAC INSIGNIA 450SL FEATURES 
¢ IBM 486SLC2 25/50 MHz CPU with 16 KB internal cache 
¢ 4 MB RAM, upgradeable to 32 MB 
¢ 170 MB, 16ms IDE hard drive 
¢ 5 ISA slots and 4 drive bays (one internal 3'/2" disk & 
3 external, one 3'/2" & two 51/4") 
¢ Accelerated local bus SVGA with 1 MB display RAM 


PRIORITY CODE: K14401 er 








¢ 14", 28mm pitch, non-interlaced 1024x768 
SVGA 72 Hz flicker-free monitor 

¢ Enhanced 101-key keyboard and mouse 

¢ One 3'/." floppy drive; one parallel, two serial ports 

¢ MS DOS, MS Windows, QAPlus, Lotus Organizer 












is We) Ml Ml i -1 <1 <o) -1 >) 1-1] \(cREEEC 101) DY At-Y Gul-) oy Voun le) Mcley-Wi0-\. ha -1 mes 0) a (010) my -@ ae) -10) 1-11, (cet Roum -Vemoiel-sne) 1 By. M0) Conse), Meal) bis(0) es] aus ela |lev. Baa ag on 


READY~TO-RUN, 
NEXT DAY. 





Boost Your Personal 4 
Productivity With 1749 

#K1002PC 
Inmac Insignia 

INMAC INSIGNIA 433P 

Professional. 1486 DX 33 MHz, 4 MB RAM, 
Watch your productivity increase the 170 MB HD, SVGA Monitor, Keyboard, 
minute you get your hands on one of Mouse, MS DOS, MS Windows, 
these fast 486s. Inmac Insignia” DiagSoft QAPIus, Lotus Organizer 
Professional computers are perfect for 
heavy duty business demands like See below for other high performance options 


sks in the Inmac Insignia Professional series. 
spreadsheets, sophisticated databases, in the Inmac Insignia Professional series 


complex documents, presentation 
graphics, desktop publishing, multi- 
media and networking. BUILT BY IBM 


Three Speed Levels. 


Inmac Insignia™ Professional series ppori 
computers are built for speed with Intel wR 
486DxX architecture. The 433P, pictured 
right with its i486 DX/33 MHz, is an 
exceptional low cost value. 


The 450P with its i486 DX2/50 MHz is 
perfect for the value conscious who want 
excellent productivity at a competitive 
price. The 466P, with its 1486 DX2/66 
MHz, is designed for individuals who 








~~ INMAC INSIGNIA PROFESSIONAL SERIES FEATURES 
© Choice of i486 DX/33 MHz (433P), ¢ Enhanced 101-key keyboard 








i486 DX2/50 MHz (450P), i486 and mouse 
need ultra-high speed and performance. : 
DX2/66 MHz (466?) ¢ One 3%" floppy drive, one parallel, 
Special 450P Introductory Offer *4MB RAM, upgradeable to64MB two serial ports 
rm dl ¢ 170 MB, 16ms IDE hard drive e MS DOS, MS Windows, QAPlus, 3 
450P Business Office Bundle Lotus Organizer 





¢ 5 ISA slots and four drive bays 











$ 
Computer and Software Just °2099 , 
7 P ¢ Accelerated local bus SVGA with * Upgradeable to Pentium 
i = 1 MB display RAM deconvey 
= oT ¢ 14", .28mm pitch, non-interlaced 
1024x768 SVGA monitor 













INMAC INSIGNIA 433P — Preconfigured i486 DX/33 MHz System  K1002PC .. . $1,749.00 
INMAC INSIGNIA 450P — Preconfigured i486 DX2/50 MHz System K1003PC .. . $2,049.00 
INMAC INSIGNIA 466P — Preconfigured i486 DX2/66 MHz System K1004PC .. . $2,199.00 


Multimedia options are also available. Please call for more information. 
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Best spreadsheet. Best price, 
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You save more than $1500 when you order your Inmac 
Insignia 450P computer Business Office Bundle. You 
get additional RAM plus a quartet of the latest releases of 
top brand software. You get everything you need to go to 
work the minute you plug in your system. We'll install and 
test it for you, FREE. But hurry. An offer this good won't 
last forever and this one expires on 12/31/93. 


e Additional 4 MB RAM, e Paradox for Windows 
total of 8 MB ¢ Central Point PC Tools 

¢ WordPerfect for Windows for Windows 

¢ Quattro Pro for Windows 


INMAC INSIGNIA 450P_ powerful Business Office Bundle 
21 re ea eee ee ne eee eee $2,599.00 











1-Year Next Day On-Site Service, Guaranteed! Or you get $25 credit! If your Inmac Insignia 
System fails due to a diagnosed hardware failure, we will dispatch a service representative with 

parts. If they don’t arrive when promised, we'll give a $25 credit on your next order of $100 

or more. (Some remote areas may take up to three business days for service. Call for information.) 
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1-Year Limited Warranty. Inmac Insignia systems come with a one-year limited 
on-site parts and labor warranty against defects in material or workmanship. We also offer 
a host of optional services including warranty extensions, installations and professional ser- 
vices, all at very reasonable rates. Call Inmac technical support for a copy of our complete warranty 


statement and information on additional services. atime | 
ORDER IT TODAY 
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SHIPPED NEXT DAY 
and ask about setting up an open account. PRIORITY CODE: K14401 


It’s easy to order from Inmac. Use your Visa, MasterCard, 
or American Express credit card. Corporate buyers, call us 





WELL BUILD YOU A CUSTOMIZED 





SYSTEM AND SHIP IT FAST. 


| Vv, ORDER Our low prices give you more system for less money than any other computer on the market. We can fully customize your 
Inmac Insignia system any way you like and ship it, ready-to-run, in just a few days. We install all hardware and software, 
configure and test the entire system absolutely FREE. All you have to do is open the box, plug it in and go right to work. 


EJ . 
BART RGREL  °0.80x 168065, irving, Texas 75016-9901 «Toll Free 1800+ 547+5444 «Fax 1+800+972+3210 














Name Title 

Company Phone Fax 

Street Address Mail Stop / Division /Suite 
City State Zip 








SYSTEM The — below are Ha ih wit el drive bays; five ISA 
ansion slots; two serial ports; one parallel port; keyboard; mouse; 


S DOS; MS Windows; DiagSoft QAPlus; Foi Organizer. 








1 [J INMAC INSIGNIA 450SL basic system with IBM 486SLC2 


25/50 MHz CPU; 16 KB internal cache 
2 [J INMAC INSIGNIA 433P basic system with Intel 486 DX/33 


33 MHz CPU; 8 KB Write-thru cache 


3 [| INMAC INSIGNIA 450P basic system with Intel 486 DX2/50 


25/50 MHz CPU; 8 KB Write-thru cache 


| 4 L_] INMAC INSIGNIA 466P basic system with Intel 486 DX2/66 
33/66 MHz CPU; 8 KB Write+thru cache 


MEMORY (Must check one RAM selection) 


L_} 4MB RAM 

__] 8 MB RAM 

(_] 16 MB RAM 

|_| 32 MB RAM 

(_] 64 MB RAM (not available on 450SL) 
10 {] 128 KB cache 

11 (_} 256 KB cache 


MONITORS 


12 (| SVGA Monitor 14", .28 1024 x 768 NI 
13] SVGA Monitor 17", .28 1024 x 768 NI 


So CoN oO UW 














DRIVES/SCS! ADAPTER 


HARD DRIVE (Check one) 
14 ) 170 MB 

15 J 255MB 

16 {J 340MB 

17 ©) 540. MB" 

18 CJ 1GB* 


FLOPPY DRIVE (Must check dual or 342") 

19 [J DUAL FLOPPY DRIVE 314" & 514" (single drive bay) 
20 {| 34" FLOPPY DRIVE 

21 |_| 5%" FLOPPY DRIVE (as second drive) 


22 {| SCSI ADAPTER 
* Requires SCSI adapters. 


nna 
P.O. Box 168065, Irving, Texas 75016-9901 


Copyright 1993, Inmac Corporation. Inmac Insignia and Inmac are trademarks or registered trademarks of Inmac 
Corporation. IBM is a registered trademark of IBM Corporation. All other product or service names mentioned 
are trademarks of their respective owners. 


PRIORITY CODE: K14401 
Please use your priority code when ordering. 














Simply choose from the menu below and fax this form to us for an instant price quote. 


S0 FIWA RE We will install the latest version available at time of shipment. 


WORD PROCESSING 

23 [] MICROSOFT WORD FOR WINDOWS 
24 [| WORDPERFECT FOR WINDOWS 
25 [| LOTUS AMI PRO FOR WINDOWS 


















SPREADSHEETS /FINANCE 
26 [_] MICROSOFT EXCEL FOR WINDOWS 
27 (] LOTUS 1-2-3 FOR WINDOWS 

28 (1) BORLAND QUATTRO PRO FOR WINDOWS 
| 29 1 MICROSOFT MONEY 


DATABASE MANAGEMENT 
30 (] BORLAND PARADOX FOR WINDOWS 


PRESENTATION GRAPHICS 

31 |_| MICROSOFT POWERPOINT FOR WINDOWS 

32 |_| LOTUS FREELANCE FOR WINDOWS 

INTEGRATED OFFICE APPLICATIONS 

33 |_| MICROSOFT OFFICE: Word, Excel, PowerPoint, Mail 
34 [_] LOTUS SMART SUITE: Ami Pro, 1-2-3, Freelance, cc:Mail 
35 | BORLAND OFFICE: WordPerfect, Quattro Pro, Paradox 








NETWORKING 


36 [_] 3COM ETHERLINK Ill COMBO (AUI, TP, BNC) 


37 (_] INTERNAL 9600/2400 FAX/MODEM 
38 [| INTERNAL 14.4 K BAUD FAX/MODEM 





| 39 (1 INTERNAL CD-ROM DRIVE 
40 (1 CREATIVE LABS SOUND BLASTER 16 
41 (1 MEDIA VISION PRO AUDIO SPECTRUM 16 





Call Us Toll Free 1-800-547-5444 
Or fax us at 1-800-972-3210 
In Canada call toll free 1-800-567-5992 


(Prices and delivery may differ, please inquire.) 
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Making Exceptions 


With C++ 


anguages, snails, monkeys, and 
man—one thing they have in 
common is evolution. C++, like 
English, is an evolving lan- 
guage. The version of C++ most 
of us use today is somewhat less 
advanced than the full language 
envisioned by the standardiza- 
tion committee, but consider- 
ably more evolved than the form of C++ 
used in the late eighties. For example, 
early implementations of C++ didn’t sup- 
port multiple inheritance (MI). Imagine 
_ C++ with only single inheritance. Today, 
MI is found in all implementations of 
C++, and nobody would take seriously a 
C++ compiler lacking MI support. 

The exception is a recently imple- 
mented C++ language feature that helps 
you manage show-stopping runtime 
errors, especially those that occur after 
deeply nested function calls. The only 
C++ compiler that supports ANSI stan- 
dard C++ exceptions at the time of this 
writing is Watcom C++. Microsoft Visual 
C++ and Symantec C++ support a non- 
standard version of exception handling 
through the MFC (Microsoft Foundation 
Class) application framework. Version 
4.0 of the Borland C++ compiler, slated 
for release around the time you read this, 
will support the full ANSI standard for 
exception handling. 

Exceptions are basically the C++ 
equivalent of the C language’s setjmp() 
and longjmp() routines, but include fea- 
tures to handle the special requirements 
of C++ programs. An express-lane re- 
treat to an exception handler from a 
deeply nested subroutine (Figure 1A) is 
generally a better way to manage errors 
than returning a series of error conditions 
up through the subroutine chain (Figure 


1B). C++ exceptions are less error prone, 
and they let you impose an error- 
handling strategy on a program. You can 
classify error conditions, and then regu- 
larize your response to those errors. 

Besides these general programming 
advantages, another reason to under- 
stand and use C++ exceptions is to write 
elegant and bullet-proof applications 
using MFC and Version 2.0 of OWL 
(ObjectWindows library), which will ship 
with Borland C++, Version 4.0. Excep- 
tions are central to both of these applica- 
tion frameworks. 

Let’s start by reviewing the C “‘excep- 
tion’? mechanism, and then spend some 
time covering the new C++ exception 
mechanism. The last half of this article 
will discuss exceptions and Windows, and 
will show how to use exceptions in both 


the MFC and OWL class libraries. 


C EXCEPTIONS The C language pro- 
vides exception handling through its 
setjmp() and longjmp() functions. These 
functions are roughly equivalent to a 


cats i re 
_* throw xmsqg; ee 


If an error occurs in fd(), throwing an exception will 
return immediately to the closest handler, which is 
the main() in this example. - 


Figure 1B 









ial bad 


; bad . 
° . ° ¢ 
kg a te oa” 
return ERR; return ERR; return ERR; return ERR; 
If an error occurs in fd(), returning a chain of error 
codes is laborious and error-prone. 


Figure 1: Exception handling lets you go directly 
from the site of the problem to the site of the 
solution, as in Figure 1A. The alternative is to 
return error values, as shown in Figure 1B. 


statement label and a goto statement, ex- 
cept that goto only works within a func- 
tion, while longjmp() lets you jump to a 
remote function. Another difference is 
that goto is part of the C language, while 
setjmp() and longjmp() are part of the C 
runtime library, and runtime library im- 
plementations vary slightly from com- 
piler to compiler. 

The basic idea is pretty simple. You 
call the setjmp() function at the point to 
which you’d like to return if a runtime 
error occurs. Setjmp() saves the state of 
your system at that point in your pro- 
gram, including the current instruction 
(the IP register), the position on the stack 
(the SP and BP registers), and the con- 
tents of most of the other processor regis- 
ters. This state information is saved in a 
jmp_buf data structure, whose address is 
a parameter of setjmp(). Subsequently, 
you can call longjmp(), passing it the 
saved jmp_buf data structure, to return 
to the setjmp() location and restore the 
prior state. 

Here’s a typical function that uses 
setjmp() to store the current state so that 
control can be returned to the setjmp() 
point: 


#include <setjmp.h> 
jmp_buf aJmpBuf ; 
void fna() 

{ 


int retval; 


retval =setjmp(adJmpBuf) ; 
if (retval) { 
° printf ("Got here by 
longjmp()\n") ; 
exit(-1); 


Into fna() or fnb() or any subroutine that 
they call you can place the following line 
to return to the setjmp() location: 


longjmp (aJmpBuf, 1) ; 


The second argument, 1, is the return 

value. You can check the return value in 

setjmp() to see where you jumped from. 
Setjmp() and longjmp() encourage 
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9 quality printing today. The feature-rich Panasonic® Side Writer LED printers 
deliver everything you re looking for in a printer, within a footprint that’s smaller 
than an 8-1/2” x 11” sheet of paper. ¥ Obviously these printers will fit neatly 

just about anyplace in your office or home. And at a little over 14 pounds, they are 


LP11-PC 
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The KX-P4400 is 


PCLA compatible, and delivers laser-quality printouts at four pages per-minute. It 


has an SRP of $049. % I, ( you could use optional fax capability PostScript Level 2, an 
more, pick up the KX-P5400 at an SRP of just £000. ’ Either way, you ‘ll start 


* Call L800.742-8080 Banasoni 


Office Automation 





the lightest and smallest laser-quality printers in their class.* 





performing your own gigantic feats. 






for the dealer nearest you. | 
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structured programming by providing a 
way to exit cleanly when a critical leg of 
a complex task fails. For example, the se- 
lection of d menu item may trigger a com- 
plex series of nested functions and proce- 
dures that, if successful, result in a 
graphical display. If any of the functions 
that build the display fail, you want to be 
able to cancel the entire set of nested calls 
and return to the point before the menu 
selection was made. Setjmp() and 
longjmp() let you do this without using 
the unstructured approach of putting all 
the code into a single procedure. 

Still, setimp() and longjmp() have 
some drawbacks and limitations: 

e Setjmp() and longjmp() are unsafe. The 
setjmp()/longjmp() assumption, shown in 
Figure 2A, is that longjmp() is returning 
to an active subroutine, one whose state 
is still on the stack. But nothing prevents 
the programming error shown in Figure 
2B, in which a longjmp() is made to a pro- 
cedure that has already returned. The be- 
havior in this case is undefined and likely 
near-random. Aside from careful coding, 
the only way to ensure that this error does 
not occur is to call setjmp() from the 
main() function. 

e Setjmp() and longjmp() cannot be used 
in DOS programs that are overlaid, be- 
cause these functions’ method for saving 
and restoring the system’s state assumes 
there is only one stack. 

e With Borland’s C++ 3.1, setjmp() and 
longjmp() cannot be used with Windows 
programs; you must use Catch() and 
Throw(), equivalent functions that are 
part of the Windows API. On a more dire 
note, its manual states that the Microsoft 
Visual C++ versions of setjmp() and 
longjmp() are “incompatible” with the 
C++ language. 

Setjmp() and longjmp(), therefore, 
are fine for nonoverlaid DOS programs 
written in C, while Catch() and Throw() 
are available for Windows programs. But 
if you’re using C++, the best method is 
the C++ exception mechanism. 

C++ EXCEPTIONS The C++ exception 
mechanism was first proposed by Bjarne 
Stroustrup, the creator of C++, and 
Andrew Koenig, a well-known and long- 
time contributor to the C++ community, 
at the 1990 USENIX C++ conference. 
Their scheme is detailed in Margaret A. 
Ellis and Stroustrup’s 1990 book The An- 
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Figure 2A 


Setjmpl) 
occurs 


Longjmp() anywhere re 
will return to fna(), erroneously. 
Figure 2: Calling longjmp() works correctly only if 
the procedure that called setjmp() is still active, 
as in Figure 2A. If the procedure that called 
setjmp() has returned, the longjmp() is erroneous, 
as in Figure 2B. | 





notated C++ Reference Manual (Addi- 
son-Wesley), although the scheme is 
labeled “experimental.” Today, the ex- 
ception mechanism, like the C++ stan- 
dard itself, is not yet finalized, but the 
basic elements are not likely to change 
as newer versions evolve. 

The C++ exception mechanism intro- 
duces three new keywords: 
e try blocks introduce a block of code in 
which exceptions will be handled, 





¢ catch blocks, the actual handlers, follow 
try blocks, and 

e throw statements are used to generate 
(throw) exceptions. 

With C++, you differentiate between 
different types of exceptions by using dif- 
ferent data types to signal the exceptions. 
So if you want to handle out-of-memory 
error conditions, for example, then you 
need a data type for that purpose. If you 
want to handle “‘the network just went 
down and we can no longer fetch SQL 
records from the server” errors, then you 
need a data type for that purpose. You 
can associate any data type with a specific 


type of error condition, but usually you 


use a base type, such as the ANSI C++ 
xmsg class, as a generic exception type, 
and then derive new types for each spe- 
cific exception condition. 

Let’s start with a really simple exam- 
ple. Let’s say that our program might 
have runtime errors due to string opera- 
tions or due to numeric operations. We 
need two data types to deal with these 
two types of problems: For string prob- 
lems, we'll throw a char* exception, 
while for numeric problems we’ll throw 
a double exception. (This example is 
simplified; in actual code, you’d use ex- 
ception types derived from the C++ xmsg 
class.) 

Figure 3 shows how we might be able 
to define the try and catch blocks in 
which these two types of exceptions will 
be trapped and handled. What’s not 
shown in Figure 3 is the body of the try 
block, which in this simple case is likely 
to be the body of the program. In the try 
block, or in any subroutine called from 


TRY AND CATCH BLOCKS 
Partial Listing 


asp oy” cin 
hi 
f/- the try block 
// call subroutines, 
iT 
} 
catch (char * p) { 


printf("Caught a char* exception, value %s\n", p); 


} 
catch (double d) { 


printf("Caught a numeric exception, value %g\n", dq); 


} 


catch(..0).{4 -// catch anything 


} 


printf("Caught an unknown exception\n"); 


Figure 3: The try block is the portion of the code where exceptions may be thrown; the catch blocks 


are the actual exception handlers. 


the try block, you can throw an excep- 
tion in order to immediately break out 
to the appropriate handler. For example, 
the following code will transfer control 
immediately to the first catch statement 
shown in Figure 3 if ptr is null: 


char *ptr = (char *)malloc(19@9) ; 
LE (ptr == NULL) 


throw "null pointer"; 


Similarly, the following statement will 
transfer control to the second exception 
handler in Figure 3 if val is very small: 


double val; 

getDigCtrlVal (IDXLOC, &val) ; 

if (fabs (val) <1e-6) 
throwval; 

else 


result=x/val; 


If you throw any other type of exception 
from within the body of the try block, 
it will be caught by the third handler in 
Figure 3, which is a catch-all handler. 

The order of exception handlers 
(catch blocks) matters a great deal, be- 
cause each exception handler is tried in 
turn and the first match takes control. 
Placing the catch-all handler—the 
catch(...) handler—anywhere but last 
wouldn’t make much sense, because 
nothing that follows will ever gain con- 
trol. You must be especially careful when 
exceptions are base and derived class 
types. If the derived types don’t come 
first in the handler list, the base class will 
always match and take control. 

You may, of course, place any number 
of handlers following the try block. But 
you can’t place a handler just anywhere; 
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it has to be placed after a try 
block or another handler. 

Some exceptions are best 
handled close to where the error 
occurred, while others can be 
handled by general purpose han- 
dlers located farther up the 
nested function tree. You can im- 
plement this by nesting try and 
catch blocks, handling certain 
exceptions locally, and rethrow- 
ing other exceptions to the next 
closest handler. To do this, you 
use the throw keyword with no 
parameters: 


Macro 


TRY 


object) 


CATCH(type, object) 


AND_CATCH(type, 
END_CATCH 


CATCH_ALL(object) 





MFC Exception Macros 


Action 

Start a try block. 

Start the first handler at the end of a 
try block. Type is the type that will be 
caught; object will be declared inside 
the block and will hold the exception 
object. 

Start subsequent handlers (CATCH for 
the first, AND_CATCH for subsequent). 
Use after CATCH or AND_CATCH to 
terminate the list of handlers. 

Catch all exceptions. You can find out 
what particular exception has been 
caught by calling the IsKindOf() mem- 


catch(. ..) 1//catchany 
ber function. 
exception 
prince (ee seht an unknown AND_CATCH_ALL Use after CATCH or AND_CATCH to 
(object) catch any exception. 


exception\n"); 
throw; // re-throwcurrent 


exception 


THROW() 


In this example, if an un- 
known exception is thrown, it’s 
trapped by the catch-all block 
and rethrown to the next catch 
block of the appropriate type, 
which is presumably a general- 
purpose handler for this type of 
exception. 

And one last point. If an exception is 
thrown but there’s no matching handler, 
then the exception terminate function is 
called. By default, the terminate function 
does just that—terminate the applica- 
tion. Though you can install your own ter- 
minate function using the _ set_ter- 
minate() function, a more graceful way 
of preventing program termination is al- 
ways to use a catch-all block. 


XMSG CLASS EXCEPTIONS 
Partial Listing 
try { 
ii 
// the try block 
// 


} 


catch (xalloc& x) { // catch reference, catch derived class first 
printf ("Caught an xalloc exception, name %s, value %d\n", 
x.why().c_str(), x.requested()); 


} 
catch (xmsg& x) { 


// catch reference, catch base class second 


printf("Caught an xmsg exception, name %s\n", 


x.why().c_str()); 


Figure 4: The order of the catch blocks is important; derived classes must be listed before base classes. 





END_CATCH_ALL 


THROW_LAST( ) 


Use after CATCH_ALL or 
AND_CATCH_ALL to terminate the list 
of handlers. 

Throw an exception. Alternatively, you 
can use one of the supplied AfxThrow... 
functions directly (Table 2). 

Throw the exception that was just 
caught. (May only be used in a handler.) 


Figure 5: MFC simulates C++ exception handling through the use 
of macros. 





WHAT ABOUT LOCAL OBJECTS? C and 
C++ differ in what happens when func- 
tions are entered and exited. In C, the 
only thing that happens on function entry 
is that space is set aside on the stack for 
local variables. C++ not only sets aside 
space for local variables, but on function 
entry, C++ calls constructors for all local 
objects, and on function exit it calls de- 
structors for local objects. 

Automatic invocation of constructors 
and destructors is one of the great things 
about C++ objects. Constructors and de- 
structors let you specify just what hap- 
pens when objects are created and de- 
stroyed. In many classes, the tasks 
performed by destructors are crucial. For 
example, some classes maintain refer- 
ence counts or lists of class objects. In 
these types of classes, obliterating an ob- 
ject without first calling its destructor will 
cause problems later. 

So what happens to local objects 
when, because of an exception, a function 
is entered but never exited? The ANSI 
standard behavior is to call all the de- 
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HOW 
NETWORKS 


WORK 


FRANK J. DERFLER, JR., AND LES FREED 


Mlustrated by MICHAEL TROLLER 


ISBN: 129-3 Price: $24.95 


No other books bring computer technology to life 
like the How It Works series from Ziff-Davis Press. 
Lavish, full-color illustrations and lucid text from 
some of the world’s top computer commentators 
make How It Works books an exciting way to 
explore the inner workings of PC technology. 


*| How Macs Work 4 fun and 
| fascinating voyage to the heart 
of the Macintosh! Two noted 
MacUser contributors cover th 
spectrum of Macintosh 
operations from startup to 
shutdown. 
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structors for stacked objects between 
where the exception was thrown and 
where it was caught. This is the default 
behavior with Borland C++, Version 4.0, 
though you can change the default 
through a dialog box. The nonstandard 
MFC implementation does not automati- 
cally call destructors; you must call them 
yourself in the catch block. 

Since the execution of destructors is 
the standard way of cleaning up after ex- 
ceptions, setting up the destructors to 
perform all necessary cleanup tasks is im- 
portant. For example, consider a little 
function called BusyBee(): 


void BusyBee (void) 
if 
char *p= (char *)malloc(1@Q) ; 
CSomeObject someObj; 
// body of Bee goes here: 
// callother functions, etc. 


free(p); 


Let’s say an exception is thrown while 
BusyBee() is active (that is, an exception 
is thrown from within BusyBee() itself or 
from some routine called by BusyBee()). 
The compiler can call the destructor for 
someObj, but it won’t free the storage 
allocated by the malloc. Memory leak! 
The solution is to encapsulate all memory 
allocations into C++ objects and make 
sure the destructors free all resources. 

ANSI’s XMSG CLASS Although using 
C++’s built-in types (char, int, double, 
and so on) for throwing exceptions is pos- 
sible, creating types specifically for ex- 
ceptions is good programming practice. 
The xmsg class, which is present in all 
compilers that support ANSI exception 
handling, is provided for this purpose and 
contains special features that ease excep- 
tion handling. With xmsg, you can use 
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MFC EXCEPTION HANDLING 


Partial Listing 
TRY 
{ 
i] 
// try block, code goes here! 
if 


CATCH (CMemoryException, e) { 


printf("Caught a memory exception.\n"); 


} 
AND_CATCH_ALL(e) { 


printf("Caught an exception\n") ; 


} 
END_CATCH_ALL 


Figure 7: The MFC exception-handling syntax is not compliant with 


the ANSI standard, but the syntax is very similar. 





C++ classes to form families of exception 
types. Thus, you can either catch individ- 
ual exceptions (by catching derived 
classes) or groups of exceptions (by 
catching base classes). 


The definition of the ANSI xmsg class 


is as follows: 


class xmsg 

{ 

public: 
xmsg (const string&msg) ; 
xmsg (const xmsg&msqg) ; 
~xmsg() ; 
const string& why() const; 
voidraise() throw(xmsg) ; 

private: 


string *strs 


Basically, the xmsg class stores a string, 
and it can print that string using the why() 
method. The const suffix after the 
why() method indicates that why() is a 
constant method—that is, it will not 
change the value of the string. You can 
create an xmsg object by supplying the 
constructor with a string or an existing 








MFC Exception Types 
Exception Type Throw Function Dos Win 
CException _ v v 
CMemoryException AfxThrowMemoryException() v / 
CFileException AfxThrowFileException() J J 
CArchiveException AfxThrowArchiveException() v v 
CNotSupportedException | AfxThrowNotSupportedException() v v 
CResourceException AfxThrowResourceException() v 
COleException AfxThrowOleException() V 
CUserException AfxThrowUserException() v 


Figure 6: The AfxThrow... functions are called by MFC’s THROW macros; you can also call them directly. 
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xmsg object. (The xmsg 
class uses the C++ string 
class, which is another re- 
cent ANSI-ism. There’s a lot 
to look at in the string class, 
and we may in a future col- 
umn, but for now you can 
just think of char* wherever 
the xmsg class says string, 
because the C++ string class 
can convert from char* to 
string.) 

The raise() method of 
xmsg shows another feature 
of exceptions that I’ve not 
yet mentioned. You can 
specify what exceptions a 
function is expected to throw by placing 
a list of possibilities after the function 
declaration. The syntax is to place the 
word throw followed by a parenthesized 
list of types after the function declarator. 
In the xmsg base class, the raise() method 
only recognizes xmsg exceptions, be- 
cause that’s the only type of exception 
listed. If some other type of exception is 
thrown, the compiler will call the unex- 
pected() function. By default, unex- 
pected() calls terminate(), and termi- 
nate() usually terminates the application. 
You can install your own unexpected() 
function by calling set_unexpected(), 
which works similarly to set_terminate(). 
(Raise() itself is an ANSI C way of han- 
dling certain types of errors.) 

If you create a family of exception 
types by deriving from xmsg, you'll prob- 
ably add data members for each type so 
that you can record information about 
the failure. For example, ANSI defines 
an xalloc class derived from xmsg that can 
be used when there is a memory alloca- 
tion failure: 


class xalloc : public xmsg 
{ 
public: 
xalloc(const string &msg, size_t 
size); 
size_t requested() const; 
voidraise() throw(xalloc) ; 
private: 
size_tsiz; 


i 


The xalloc class stores the size of the 
failed allocation; you must supply the 
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MFC STACK UNWINDING 
Partial Listing 


void myBuddy () 

{ 
CSomeObject obj; 
TRY 
{ 


// Call funmetions that might 


// throw an exception 

} 

CATCH_ALL(e) { 
obj.” CSomeObject (); 
THROW_LAST() ; 

} 

END_CATCH 

} 


// catch anything 
// call destructor 
// rvre-throw 


Figure 8: MFC does not include automatic stack unwinding, as required by the ANSI standard, so you must 


call destructors manually. 





constructor with a message string and 
with the size of the failed allocation. 

When you catch exceptions from a 
family of exception types, you should 
catch exception objects by reference 
rather than by value. This helps with effi- 
ciency, but more importantly it lets you 
get at polymorphic behavior of the ob- 
ject. This rule is followed in Figure 4, 
which shows a try block that can catch 
xmsg and xalloc exceptions. Here’s how 
an xalloc exception might be thrown: 


*const int bufSize = MAXNAMELENGTH; 
char *p= (char *)malloc(bufSize) ; 
if (!p) { 
xallocxa("stringmalloc 
failure", bufSize) ; 


throw xa; 


If your thinking cap is firmly in place, 
you might wonder whether the throw 
will work properly. First, after a malloc 
failure, what will happen during the 
construction of the xa object? Space for 
xa itself won’t be a problem because xa 
will be on the stack. But if xa needs to 
dynamically allocate space for its mem- 
bers, you can take care of that difficulty 
by supplying a class-specific operator- 
new() function that uses a reserved pool 
of memory. 

The second apparent problem is that 
the xa object is allocated on the stack but 
is used by the exception handler, which 
is outside the scope of the function. Re- 
member the C (and C++) rule that says 
you should never return a pointer to a 
local variable since the variable will not 


exist outside the scope of the function? 
Well that rule appears to be violated in 
this case. The reason it’s not violated is 
that, because xa is an exception, the com- 
piler makes a copy of the xa object when 
throw is called and passes the copy, by 
reference, to the handler. 

That’s also why the xmsg class has a 
copy constructor. When the compiler 
needs a copy of a stack-based object, the 
compiler calls the object’s copy construc- 
tor. If no copy constructor is defined, the 
compiler builds one automatically. It’s 
good programming practice to supply a 
copy constructor for all your classes so 
you can tend to the all of the details of 
copying, instead of passively letting the 
compiler do it. 
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Figure 9: Borland's OWL, Version 2.0, uses an 
exception-class hierarchy derived from the 
C++ xmsg class. 


MFC EXCEPTIONS Microsoft’s Founda- 
tion Class library (MFC), Versions 1.0 
and 2.0, supports exceptions using a non- 
standard syntax. Microsoft’s press re- 
leases say that the next major release of 
Visual C++ will support full C++ excep- 
tions, and so MFC will be revised slightly 
to take advantage of the standard C++ 
exception mechanism. 

The MFC approach is very forward- 
looking, given the fact that it was devel- 
oped years before any PC compiler ven- 
dors were ready to put full C++ exception 
handling into their product. I’ve heard 
people criticize MFC’s scheme for being 
different from the emerging ANSI stan- 
dard, and it’s a criticism that’s based on 
a nugget of truth. But the counterargu- 
ment is more compelling to me; MFC’s 
exception scheme is useful, it was de- 
signed with ANSI clearly in mind, and it’s 
been on the job, working hard, for about 
two years. 

The MFC library’s exception mecha- 
nism is based on the exception macros 
listed in Figure 5 and on the exception 
types listed in Figure 6. The CException 
type is a generic exception type from 
which all the other exception types are 
derived. Depending on the type used as 
a parameter of the THROW macro, a dif- 
ferent AfxThrow... function is called 
(see Figure 6). 

The macros resemble the C++ excep- 
tion keywords and work similarly, which 
should make conversion straightforward 
when the compiler fully supports the new 
mechanism. To catch exceptions using 
the MFC library, you create a TRY block 
followed by CATCH blocks (Figure 7). 
As you can see, MFC uses slightly differ- 
ent syntax than the emerging standard, 
but the differences are trivial. 

Throwing exceptions in MFC is 
slightly different from the C++ proposed 
standard. MFC’s solution to the problem 
of throwing objects created on the stack 
is the use of the AfxThrow. . . functions, 
which you can call directly, or indirectly 
via the THROW macro. Each of the 
AfxThrow. . . functions has an associated 
static exception object. When an 
AfxThrow. . . function is called, it throws 
a prebuilt static exception object rather 
than the temporary stack version. 

When you call one of the MFC mem- 
ber functions or constructors that throws 
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exceptions, you must explicitly perform 
any necessary cleanup. The best way to 
handle this is to catch the exception, clean 
up locally, and then pass the exception 
along (Figure 8). The object created on 
the stack is cleaned up by calling its de- 
structor explicitly. If the object had been 
created by calling new, then the handler 
would call delete to deallocate the object. 

OWL EXCEPTIONS Borland’s applica- 
tion-framework class library is OWL 
(ObjectWindows library). Version 1.0 of 
OWL does not manage errors using ex- 
ceptions. Version 2.0, which will accom- 
pany Borland C++, Version 4.0, will 
make full use of true C++ exceptions. 
Our discussion of OWL pertains only to 
Version 2.0. 

Borland’s OWL exception classes are 
diagrammed in Figure 9. OWL derives 
the TException class from the standard 
ANSI xmsg class, and then derives spe- 
cialized exception classes from TExcep- 
tion. Because Borland supports full stack 
unwinding (destruction of stacked ob- 
jects when an exception occurs), OWL 
exceptions are easier to work with than 
MFC exceptions. Stack unwinding is the 
default behavior, but you can turn it off 
if you choose. 

OWL provides two built-in handlers: 
one in WinMain() and the other in 
OWL’s window proc. If WinMain() 
catches an exception, it will terminate the 
program. If the OWL window proc 
catches an exception, it will call 
TModule::Error(). Since Error() is a vir- 
tual function, you can supply your own 
version. You can also install try blocks 
inside routines that call OWL functions 
capable of throwing exceptions. Local 
handlers give you the best opportunity 
for dealing with exceptions intelligently, 
instead of generically. 

THEY'RE NOT EXCEPTIONAL ANY MORE 
Exception handling is fast becoming the 
rule, not the exception. If you’re working 
with C++, and especially if you’re work- 
ing with MFC or OWL, you need to move 
to C++ exceptions so that all parts of your 
program can be on the same wavelength 
for runtime error management. [J 


KAARE CHRISTIAN IS AUTHOR OF THE 
BOOK BORLAND C TECHNIQUES AND 
UTILITIES, AND DEVELOPS IMAGING 
SOFTWARE FOR NEUROSCIENTISTS. 
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Taking Command 
Away from 


COMMAND.COM 


hile most utilities add to 
the things DOS can do, 
this issue’s offering lets 
you prevent DOS from do- 
ing things you don’t want 
it to. 

When you tell DOS to 
run a program, COM- 
MAND.COM always be- 
gins by searching for it in the current di- 
rectory. If you’re a power user who puts 
his most frequently used programs on a 
RAM disk, however, this useless search 
is a waste of time, made all the more frus- 
trating if you’re currently working from 
a floppy disk. QPATH (short for quick 
path) lets you tell DOS where it should 
look first, before it looks in the current 
directory or in other directories listed in 
your regular path. 

QPATH also lets you prevent DOS 
from executing the commands you spec- 
ify. Normally you’d probably use this fea- 
ture to disable such internal commands 
as DEL and ERASE, so that the uninitia- 
ted—or the malicious—can’t erase files 
from the hard disk of a machine used for 
demos or in kiosks. QPATH will block 
not only internal DOS commands, how- 
ever, but also any command or batch file 
name you give it that is not preceded by 
an explicit pathname. 

At a little over 1,000 bytes, QPATH 
is asmall TSR (Terminate and Stay Resi- 
dent) utility. It will work on systems run- 
ning DOS 3.3 or later but is not compati- 
ble with earlier versions of DOS or with 
DESQview. 

If you would like to add the QPATH 








functions to your system, both the execut- 
able program and its assembly-language 
source can be downloaded from PC Mag- 
Net, as explained in the sidebar “‘Guide 
to Our Utilities & How to Get Them.” 


_If you don’t have a modem, you can send 


your request to Public Brand Software, 
P.O. Box 51315, Indianapolis, IN 46251; 
317-856-4144; fax, 317-856-2086. Be sure 
to specify your preferred disk size and 
density. 

Assembling QPATH requires no 
more than an assembler compatible with 
Microsoft’s MASM assembler. The req- 
uisite MASM commands are 


MASM QPATH; 
LINK QPATH; 
EXE2BIN QPATH QPATH.COM 


Aan Utliy, vy 
1 INCTRL - Installation control ) 
2 CLIPST - Extends the clipboard 


3 CHANGER- Changes look of desktop 
4 WINCMD - Command file interpreter 





~ § ROLICK - Puts menu bars at cursor 


6 FNTPRN - Catalogs your fonts 


7 WINTIDY - Organizes program manager 


8 BUGS - Windows 3.1 screen saver 
9 WPRINT - Prints in Windows 3.1 





10 WTIME - Keeps PC clock accurate 





USING QPATH To install the utility, just 
enter QPATH at the command line. On 
386 and 486 machines, you can load it in 
the upper memory blocks by using the 
DOS 5.0 LOADHIGH command or by 
executing the appropriate command in 
such memory managers as 386MAX. 

Once loaded, QPATH uses the string 
assigned to the environment variable 
QPATH as its search path for programs. 
The DOS SET command assigns the 
string to the variable. For example, I set 
QPATH to look on my RAM disk E: and 
in the UTIL directory on my second hard 
disk by including the following line in my 
AUTOEXEC.BAT file: 


SET QPATH=E:\;D:\UTIL 


You can change the QPATH variable 
at any time because QPATH checks the 
contents of the variable each time a com- 
mand is entered. As with the PATH envi- 
ronment variable, the semicolon (;) char- 
acter must separate directories in the 
QPATH variable and there must be no 
spaces between the variable name 
QPATH, the equals sign, and the list of 
directories in the SET QPATH com- 
mand. 

Once QPATH is installed, the COM- 
MAND.COM search sequence is as fol- 
lows: 

(1) Internal commands such as COPY 
and DEL; 

(2) Directories listed in the QPATH 
environment variable; 

(3) The current directory; 

(4) Directories listed in the PATH en- 
vironment variable. 

DOSKEY users should note that since 
DOSKEY processes commands before 
they reach COMMAND.COM, QPATH 
will have no effect on the execution of 
DOSKEY macros. 

The COMMAND.COM search se- 
quence terminates as soon as a match is 
found, so if the program is found in the 
quick path no search of the current direc- 
tory is made. 

The full syntax for the utility can be 
seen at any time by entering QPATH /?, 
and is as follows: 


QPATH [/D][/E][/U][/Xcmd[,.. .]] 


The four optional command line 
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FINDINSTALLED 
Complete Listing 


Ft ee yh ly ee ee a a ee ee ee ae 


ee eee a a ee ee 


; FINDINSTALLED - Finds any installed copies of the program 


; in memory. 
; Exit: Sets the already installed flag 


; ES points to installed segment or CS if no copy ; 


found. 


: CF - Set if all Multiplex IDs used 


A ee ee le ee ee 


findinstalled 


lee ae ae a a ae a ae ee ee 


proc near 
assume cs:code,ds:code 
mov cx, 36 236 = OFF += 8DEB 
find. copyl:- 
xor ax,ax ;zZero ES 
mov es,ax 
push ds 
push cx 
mov ah,multiplex id  ;Load ID. Use Int 2Fh to 
int 2th ; reach installed code. 
pop Bop. ; Search IDs 9DB to OFF. We 
pop ds ; could start at @C0 but i like DB. 
or al,al 
je find_copynf ;If AL <> @, ID used. 
mov si,es *See if ES <> @; If so, 
or si,si compare headers. 
jne find_copy3 
find_copy2: 
inc multiplex_id ;ID already used. 
loop find_copyl Change and try again. 
mov dx,offset errmsg4 ;All IDs taken, print 
stc error. 
jmp find_copyexitl 
find copy: 
push Cx 
carl cmpheader ;See if correct program 
pop cx by comparing file 
jne find_copy2 ; headers. 
inc alrdy_installed ;Set installed flag 
find_copyexit: 
ele 
find_copyexitl1: 
ret 
find_copynf: 
push cs 
pop es ;If AL not changed, prog 
jmp short find_copyexit not installed. 
findinstalled endp 





Figure 1: The Findinstalled routine uses the multiplex interrupt (2Fh) to locate any previously installed 


copies of the program. 





switches give you full control over 
QPATH?’s operations. The /X switch lets 
you specify any commands or filenames 
that COMMAND.COM should disable 
(eXclude). Each command in the list that 
follows the /X parameter must be separa- 
ted by a comma. Thus, for example, to 
prevent COMMAND.COM from exe- 
cuting the DEL and ERASE commands, 
the command would be 


QPATH XDEL, ERASE 


After QPATH has been installed with 
its /X parameter, an excluded command 
entered at the command line will simply 
be ignored and the DOS prompt will be 
redisplayed, awaiting another command. 


324 PCMAGAZINE DECEMBER 21, 1993 


To change the list of excluded com- 
mands, QPATH must be uninstalled (see 
below), then reinstalled with a new /X 
command. 

If you wish to disable an internal DOS 
command so that you can execute a same- 
named command or batch file of your 
own, you can either enter the latter via 
a DOSKEY macro (DOS 5.0 or later), 
or you can explicitly supply the full path- 
name of your substitute. 

The /D switch disables QPATH. 
While disabled, QPATH will not look in 
the QPATH directories, nor will it pre- 
vent COMMAND.COM from executing 
any excluded commands. The /E com- 
mand line switch reenables QPATH. Fi- 
nally, the /U command uninstalls the util- 


ity. Remember, you must uninstall any 
TSRs that you installed after QPATH be- 
fore you uninstall QPATH itself. (As a 
side note, if TSRs installed after QPATH 
do not take over interrupts 21h or 2Fh, 
you can still uninstall QPATH, but this 
will create a 2K “‘hole”’ in memory.) 

A PEEK AT COMMAND.COM Before ex- 
ploring QPATH’s inner workings, it 
would be helpful to discuss a few things 
about COMMAND.COM. The reason 
QPATH requires DOS 3.3 or later is be- 
cause in that version, IBM added a 
“hook” into COMMAND.COM that al- 
lows other programs to examine com- 
mands that COMMAND.COM is about 
to execute. QPATH uses this hook to 
prevent COMMAND.COM from exe- 
cuting the commands you specify. 

IBM’s intent in adding this hook was 
to enable TSRs to add and implement 
additional internal COMMAND.COM 
commands. For example, before DOS 6.0 
made this unnecessary, you could have a 
TSR that was written to implement a 
MOVE command. If you then entered 
MOVE, COMMAND.COM would ask 
the installed programs if any had imple- 
mented such a command. The TSR 
would then claim MOVE as its command 
and would perform the proper actions. If 
no TSR claimed MOVE, then COM- 
MAND.COM would look for and try to 
execute a program named MOVE. 

As with many other things about 
DOS, this hook has never been officially 
documented. The best source of informa- 
tion about the undocumented features of 
COMMAND.COM is the chapter enti- 
tled “Command Interpreters” in Jim 
Kyle’s Undocumented DOS. In this chap- 
ter, Kyle discusses not only the command 
hook but many other interesting aspects 
of COMMAND.COM. 

COMMAND.COM uses the multi- 
plex interrupt (2Fh) as a vehicle to notify 
other programs about pending com- 
mands. It does this by calling function 
AE00h (the Installation Check) of the 
multiplex interrupt (2Fh). A TSR that 
needs to implement additional com- 
mands must install an ISR (Interrupt 
Service Routine) to receive the command 
notifications sent by COMMAND.COM. 
The TSR must also retain the old inter- 
rupt vector for the multiplex interrupt. 
When the ISR receives a notification that 
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matches one of its commands, the TSR 
must load AL with OFF hex and return. 
If the command does not match, the TSR 
should pass the interrupt on to the pro- 
gram that previously hooked the multi- 
plex interrupt by jumping to the location 
pointed to by the old multiplex vector. 

Thus, in greater detail, when the user 
enters a command, COMMAND.COM 
parses the first word of the command, 
capitalizing it and padding the command 
with spaces up to the 8-character limit. 
COMMAND.COM then performs its 
multiplex interrupt call, with AX equal 
to AE00 hex and DX loaded with OFFFF 
hex. The combination of DS and BX 
point to a buffer that contains the original 
command line. The first byte in the buffer 
is the length of the buffer; the second byte 
contains the length of the command line. 
The command line itself follows the 
length bytes and is terminated by a car- 
riage return (OD hex) character. DS:SI 
contains a pointer to the formatted com- 
mand. The first byte in this buffer is the 
length of the command and is followed 
by the capitalized and padded command 
itself. 

When a program tells COM- 
MAND.COM, “Hey! That’s my com- 
mand!,””» COMMAND.COM again calls 
the multiplex interrupt, this time with 
AX equal to AE01 hex. The result is that 
although DS:SI points to the formatted 
command, there is no pointer to the origi- 
nal unformatted command line, which 
the TSR should save. 

The program that originally claimed 
the command should now execute it. 
When complete, the executing program 
should then zero the size byte in the 
command buffer; otherwise, COM- 
MAND.COM will attempt to execute the 
command in this buffer when it returns. 
When QPATH claims a command that 
it finds on its ‘‘to be disabled”’ list, it sim- 
ply sets the size byte to zero right away 
instead of executing the command and 
then setting the size byte to zero. 

While this completes our discussion of 
the way the command notification hook 
works, following the process along a little 
further is relevant to QPATH’s opera- 
tion. If no TSR claims a command, then 
COMMAND.COM compares the name 
of the command against its list of internal 
commands. If no match is found, COM- 
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MAND.COM performs a search in the 
current directory for a matching file 
name with a .COM, .EXE, or .BAT ex- 
tension. 

Contrary to popular belief, COM- 
MAND.COM_ does not = specifically 
search for a file with a .COM extension 
first. Instead, COMMAND.COM per- 
forms a search for any file with the match- 
ing filename. If the search is successful, 
the extension of the found file is checked 
to see if it is COM, .EXE, or .BAT. If 
not, the search continues until a file is 
found with one of these extensions or un- 
til no more matching files are found. If 
a file is found with an .EXE extension, 
the search continues in order to ensure 
that there is no .COM file with the match- 
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OPATH manipulates 
COMMAND.COM 
into loading the program 
from one of the QPATH 


directories instead of 
looking first in the 


current directory. 
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ing filename in the same directory. If a 
matching .BAT file is found, the search 
continues for a .COM or .EXE file. This 
search method is much faster than con- 
ducting three searches of the directory 
for a specific .COM, .EXE, or .BAT file. 

If COMMAND.COM does not find a 
file in the current directory, then it 
searches each directory listed in the 
PATH environment variable. In each di- 
rectory, it uses the same search method 
that it uses in the current directory. If 
COMMAND.COM finally finds a file, it 
uses the DOS EXEC function to launch 
the program. 

INSIDE QPATH Now that we’ve seen 
how COMMAND.COM allows TSRs to 
change or add to its command list, it’s 
time to explore QPATH directly. 
QPATH does not add any commands to 
COMMAND.COM. Rather, as you'll 
see, it uses the notification to find out 





when COMMAND.COM is about to ex- 
ecute a program. QPATH then manipu- 
lates COMMAND.COM into loading 
the program from one of the QPATH dir- 
ectories instead of looking first in the cur- 
rent directory. 

As with all TSRs, QPATH’s code can 
be divided into two parts: a transient por- 
tion that is executed when the utility is 
installed and a resident portion that runs 
after the program has been installed. The 
transient portion handles the initializa- 
tion tasks necessary to install QPATH. 
First, the transient code checks the DOS 
version to ensure that QPATH is running 
under DOS 3.3 or a later version. Next, 
it checks to see whether ‘a copy of 
QPATH is already installed in memory. 

Over the years, TSRs have used many 
different techniques to determine 
whether a copy of a program has already 
been installed. For programs that must 
run under DOS 2.x, the best way is to ex- 
amine each of the allocated memory 
blocks in conventional memory to find 
one loaded with the program. Although 
this method works well for early versions 
of DOS, the advent of upper memory 
blocks and the High Memory Area 
(HMA) has rendered it unreliable. For 
TSRs running under DOS 3.0 or later, the 
best way to locate installed code is to use 
the multiplex interrupt. 

DOS uses the multiplex interrupt for 
a variety of communication tasks that can 
be divided into two general uses: adding 
functions and providing notification of 
events. As you have seen, COM- 
MAND.COM uses the multiplex inter- 
rupt in the latter capacity to notify other 
programs that it is about to execute a 
command. Similarly, Windows uses the 
multiplex interrupt to tell programs that 
it is starting or terminating. On the other 
hand, programs such as PRINT use the 
multiplex interrupt to add new functions 
to DOS. Once PRINT is installed, any 
program can control PRINT’s list of files 
to print by using the multiplex interrupt. 
Other TSRs can add functions of their 
own via the multiplex interrupt, and the 
most popular of these is an “‘Install 
check”’ function. : 

The protocol governing a program’s 
use of the multiplex interrupt dictates 
that when the multiplex interrupt is 
called, a number identifying the program 


PC TECH 





Utilities 
FINDPROG 
Complete Listing 
fr a se en eee Seen ee eee een cmpsw 
; FINDPROG - searches a directory for a COM EXE or BAT file. findprog_3: 
; Entry: Program name loaded in working buffer. pop di 
ES:DI pointing to end of filename. je findprog_4 ;Cmp ext to last found. 
; Exit: AL = 9 if file found mov si,bx 
Fe dc a ll ht i ahaa nag add si,4 
findprog proc near cmp byte ptr [si],0 
assume cs:code,ds:code, es:code jne findprog_21 
push bp jmp short findprog_41 ;no more exts, search. 
mov bp, di findprog_4: : 
cmp extflag,@ ;See if extension needed cmp cx, bx ;See if higher priority 
jne findprog_1 ‘ ja findprog_41 than prev found prog. 
mov ax, '*.! ;Append .* mov cx, bx 
stosw findprog_41: 
findprog_1: mov ah, 4fh ;Find Next file 
xor ax,ax ;Terminate filename int 21h 
stosb jne findprog_2 
: findprog_5: 
lds dx, buff_ptr ;DS:DX ptr to filename or cx, Cx ;See if prog files found. 
mov ex, 7 ;Look for all files stc 
mov ah, 4Eh ;Find first file je findprog_exit ;No, punt. 
int 21h mov si,cx 
je findprog_exit mov di, bp ;Get ptr to end of name 
cmp extflag,@ ;See if ext specified movsw ;Append found extension. 
jne findprog_6 : movsw 
xor cx, cx ;Clear file found flag xor al,al ;Set found flag and 
findprog_2: stosb terminate filename 
mov si,offset exts findprog_6: 
mov di, DTAPTR+1Eh ;Point to found extension cle 
mov an, findprog_exit: 
call findchar pop bp 
dec di ret 
findprog_21: findprog endp 
push di : 
Mov bx, si ;Compare extension 
cmpsw found to allowable 
jne findprog_3 extensions. 


Figure 2: QPATH uses the FindProg routine to search directories for a program. 
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is to be loaded in AH and the function 
number is to be loaded in AL. DOS re- 
serves program numbers—which are are 
sometimes called Device IDs—0 to BF 
hex. This leaves IDs from CO to FF hex 
for use by TSRs. With the exception of 
function 0, which is reserved as an install 
check, programs are free to assign any 
function to the value in AL. 

To determine whether a program with 
a particular device ID is loaded, a call is 
made to the multiplex interrupt with the 
device ID in AH and zero in AL. If a pro- 
gram with the corresponding Device ID 
is installed, it should return with AL set 
to anonzero value. 

To check for a previously installed 
copy of itself, QPATH successively calls 
the multiplex interrupt with Device IDs, 
starting with ODB hex. I start my multi- 
plex searches at DB becase those are my 
initials. Further, ODB is far enough above 
OCO for me to know that TSRs having 
DB, DC, DD, (and so on) multiplex IDs 
are usually mine. 

If the call returns with AL nonzero, 
it means that there is an installed pro- 
gram using that ID. This does not neces- 
sarily mean that the program is another 
copy of QPATH, however. To determine 


whether the responding program is 
QPATH, the segment that ES points to 
is compared with the QPATH program. 
If the start of the two segments match, 
then the installed program is QPATH. If 
there is no match, the multiplex interrupt 
is called again with the next ID. This 
process continues until either QPATH is 
found or an unused ID is found, indicat- 
ing that QPATH is not installed. 

The FindInstalled routine _ that 
QPATH uses to locate a previously in- 
stalled copy is shown in Figure 1. Note 
that if no already resident copy of 
QPATH is found, and if there is at least 
one unused multiplex ID, the variable 
‘“‘multiplex_id”’ ends up holding the value 
of the first unused ID. This value is used 
by subsequent parts of the program. 

Once QPATH has determined 
whether it has been previously installed, 
it parses the command line. Parsing the 
command line involves finding any com- 
mand line switches, which are indicated 
by the forward slash (/) character. When 
a Slash is found, the character immedi- 
ately following is compared to a list of 
allowable command switches. If found, 
the offset in the list of switches of the 
matching character is used as an index 


into a jump table that contains the offsets 
of the routines that process each of the 
switches. 

The routines for the enable and dis- 
able functions are simple. First, an enable 
flag is set or cleared, depending on the 
command. Then, if QPATH has been 
previously installed, the installed code is 
enabled/disabled using a multiplex com- 
mand. The Device ID used is the ID that 
was found by the FindInstalled routine, 
as discussed above. 

The Remove routine uninstalls a pre- 
viously installed copy of QPATH. Before 
the program can be removed from mem- 
ory, the interrupt vectors for interrupts 
21 and 2F must be checked to ensure that 
they have not been modified after 
QPATH’s installation. If the interrupt 
vectors have been modified, QPATH 
does not attempt to uninstall and instead 
displays a ‘‘Can’t Uninstall’? message. If 
the interrupt vectors are unmodified, 
they are replaced with the vectors previ- 
ously stored in the segment of the in- 
stalled code. The segments of the in- 
stalled code and environment are then 
freed, removing QPATH from memory. 

The Exclude command line switch 
causes QPATH to parse the command 
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line, looking for commands to disable. 
The commands are capitalized and added 
to a list located in a buffer beyond the 
end of the transient code. Each element 
_ of the list consists of a byte containing 
the length of a command, followed by the 
command itself. The list is terminated 
with a zero byte immediately following 
the last command. 

As with most TSRs, _ installing 
QPATH involves replacing the appropri- 
ate interrupt vectors, computing the nec- 
essary memory requirements, and per- 
forming the Terminate and Stay Resident 
DOS function. QPATH redirects two in- 
terrupts, the DOS function dispatcher 
(Interrupt 21h) and the multiplex inter- 
rupt (Interrupt 2Fh). The resident mem- 
ory size includes the size of the PSP, the 
code, and buffers for the disable com- 
mand list and DTA. After redirecting the 
interrupts and computing the memory 
size, the Install routine jumps to a short 
final install stub that is located in the resi- 
dent portion of the code. This short rou- 
tine copies the list of disabled commands 
to a location immediately following the 
last byte of the resident code. The final 
Install routine must be located in the resi- 
dent code since the disable commands list 
is copied over the transient code. The in- 
stallation is completed by the TSR com- 
mand to DOS. 

QPATH RESIDENT CODE The main job of 
the resident code is to monitor the multi- 
plex interrupt for acommand notification 
from COMMAND.COM. When such a 
notification is detected, the resident code 
must perform two tasks: It must check for 
any commands to be disabled, and it must 
see if the program name matching the 
command resides in one of the QPATH 
directories. 

When QPATH detects a command 
notification, it compares the formatted 
command (which is pointed to by DS:SI) 
with the list of commands to be disabled. 
To speed the comparison, QPATH first 
checks the length of the command to the 
length of each entry in the disable com- 
mand list. Only the entries that are the 
same length as the command need to be 
compared. 

If QPATH finds the command in the 
disable commands list, it sets a flag and 
returns to COMMAND.COM with AL 
set to OFF hex, indicating that QPATH 
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will accept the command. COMMAND 
-COM then calls the multiplex interrupt 
again to tell QPATH to execute the com- 
mand. Instead of executing the com- 
mand, QPATH simply zeros the length 
byte of the buffer pointed to by DS:SI and 
returns to COMMAND.COM. For its 
part, COMMAND.COM assumes that 
QPATH has executed the command and 
so takes no further action. 

Checking for programs in_ the 
QPATH directories is a bit more in- 
volved than simply disabling commands. 
When COMMAND.COM sends out its 
command-pending notification, QPATH 
examines the command to determine 
whether a path has been specified with 
the command. A path specification is 
denoted either by a colon (:) in the second 
character of the command, indicating 
that a drive has been specified, or by a 


backslash (\) somewhere in the program _ 


name, indicating that a directory has 
been specified. If a path has been speci- 
fied, QPATH takes no action, since the 
user has specified a particular directory 
for the program. This allows the user to 
substitute same-named commands for 
those that QPATH excludes. 

If, on the other hand, no directory was 
specified, QPATH must search each of 
the directories listed in the QPATH envi- 
ronment variable for a matching program 
name. 

Before this search can take place, 
however, QPATH must make a partial 
save of the DOS state. Even with a pro- 
gram as simple as QPATH, which makes 
only a handful of DOS calls, a number 
of items must be saved. First, the state 
of the A20 line gate must be saved by call- 
ing the extended memory (XMS) driver. 
The A20 line gate is a programming relic 
from the old 8088 days that allowed the 
real mode address to wrap around to the 
low addresses when set (for an 8088, 
which had no actual A20 address line) 
and allowed access to the HMA (for a 
286) when clear. 

Next, the extended error information 
must be saved, and the vectors of the 
break, Ctrl-C, and critical error inter- 
rupts must be redirected to internal rou- 
tines. These actions prevent any errors 
that OQPATH causes from being reflected 
back to COMMAND.COM. Finally, 
QPATAH saves the active PSP and Disk 


Transfer Area (DTA) pointer. 

Since the QPATH directories are spe- 
cified by the QPATH environment varia- 
ble, the active environment must be loca- 
ted so that the variable can be retrieved. 
Fortunately, finding the active environ- 
ment is trivial in this particular case. Since 
the command notification is called from 
COMMAND.COM, you simply need to 
use the environment pointer in the for- 
merly active PSP, which of course is 
COMMAND.COM. In DOS 3.3 and in 
later versions, the word at offset 2Ch in 
COMMAND.COM’s PSP is the segment 
address of its environment. In DOS 3.2 
and earlier versions, however, COM- 
MAND.COM’s environment is found in- 
stead in the memory block immediately 
following COMMAND.COM, and the 
Word at 2Ch in its PSP is irrelevant (and 
usually 0). 

QPATH finds the QPATH environ- 
ment variable by comparing QPATH 
with the name of each variable in the en- 
vironment. An environment block is 
organized into several ASCIIZ strings, 
each having a name=data format. The list 
of variables is terminated with an addi- 
tional zero byte. QPATH thus checks for 
the string QPATH= at the start of the 
first variable. If there is no match, the 
program finds the terminating zero of the 
variable and looks at the next variable. 
This process continues either until 
QPATH= is found or until two zeros are 
found in a row, indicating the end of the 
variable list. 

If a QPATH variable is found, each 
directory in the QPATH is searched for 
a file that has either a .COM, .EXE, or 
-BAT extension. The Findprog routine 
that performs this search is listed in Fig- 
ure 2. Findprog uses the same search 
process as COMMAND.COM., searching 
for any file with the matching filename, 
then comparing the extension found to 
the allowable list of .COM, .EXE, and 
.BAT. If the user specified an extension 
with the command, that extension is used 
instead. 

If QPATH finds a matching file, it 
tricks COMMAND.COM by substitut- 
ing its QPATH variable for the PATH 
environment variable. QPATH then 
causes COMMAND.COM’s _ initial 
search of the current directory to fail by 
setting the carry flag and returning a ‘‘No 
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more files’ error code. Once COM- 
MAND.COM has launched the program 
(or, in the case of .BAT files, allocated 
memory for the .BAT data segment), 
QPATH restores the PATH and 
QPATH variables to their previous state. 

The only other task left for the resi- 
dent code is fielding any multiplex com- 
mands sent by another copy of QPATH. 
QPATH has four multiplex commands: 
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Check Installed, Enable, Disable, and 
Get Enabled State. The Check Installed 
function sets ES to the installed code seg- 
ment and returns with AL loaded with 
OFF hex. The Enable function sets the en- 
able flag in the resident code and then 
returns. Conversely, the Disable function 
clears the enable flag and returns. Finally, 
the Get Enabled State returns the value 
of the enable flag in DL. 


QPATH is a simple, yet handy utility 
that demonstrates the use of the com- 
mand notification hook in COM- 
MAND.COM. And when you_ use 
QPATH, DOS will spend less time rum- 
maging through your current directory 
and more time doing real work. 


DOUGLAS BOLING IS A CONTRIBUTING 
EDITOR OF PC MAGAZINE. 
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A small TSR (Terminate and Stay Resident) utility that 


PURPOSE: : 
directs DOS to begin its search for a command with a given 
path rather than with the current directory, and which pre- 
vents DOS from executing specified commands. 

FORMAT: }QPATH [/D] [/E][/U][/Xcmd[, ...]] 

REMARKS: 


Entering QPATH at the command prompt installs the util- 
ity, which requires slightly more than 1K of RAM. On 386 
and 486 machines, QPATH may be loaded in high memory 
by using the LOADHIGH command of DOS 5.0 or the 
equivalent command of memory managers such as 
386MAX. The DOS SET command is used to assign the 
string indicating the path to be initially searched to the envi- 
ronment variable QPATH. The path string can be changed 
from the DOS prompt at any time. 

The optional /X switch precedes one or more com- 
mands, separated by commas, which are to be disabled. 
To change the list of such commands requires uninstalling 
and reinstalling QPATH. If desired, a command with the 
same name as the one that is excluded from execution can 


be run viaa DOSKEY macro or by specifying the full path — 


with the command. 

The /D switch may be used to disable QPATH, restoring 
normal DOS operation. The /E switch will enable QPATH 
once again. If no TSRs that use Interrupts 21h or 2Fh have 
been loaded after QPATH’s installation, contaeane can be 
uninstalled by using the /U switch. 

QPATH requires DOS 3.3 or later; it is known to be 
incompatible with DESQview. The executable and assem- 
bly-language source code for the utility can be downloaded 
from PC MagNet or requested on disk from PC Magazine 
as outlined in the original article. 
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ae Magazine § utilities are available by modem from PC MagNet. 
our on-line service. PC MagNet is part of ZiffNet, a group of on- 
line services from Ziff-Davis Publishing Company. ZiffNet is hosted 


: by CompuServe Information Service. 


THE FIRST TIME [|f you've never used ZiffNet, you'll need to 

find the access number nearest you. First, set your communications 
software to 7 data bits, even parity, no stop bits, and full duplex. 
Then dial 800-346-3247 with your modem. When the modem con- 
nects, press Enter. At the HOST NAME prompt, enter PHONES. Follow 
the menus and note the closest access number. Or dial 800-635- 
6225 (voice) and follow the instructions. 


HOWTO JOIN ZIFFNET Dial the local access number. At the 
HOST NAME prompt, enter CIS. At the USER ID prompt, type _ 
177000,5000. When you see the PASSWORD prompt, enter PC*MAG- 


_ NET. Finally, when you see the ENTER AGREEMENT NUMBER prompt, 


enter PCMAG93. Current CompuServe members can type GO PCMAG 
at any CompuServe ! prompt. Once you enter your billing information, 
you'll see your personal user ID and temporary password. A new 
password will arrive by mail within ten days. 


MEMBERSHIP PRIVILEGES Membership costs $2.50 per 
month. As a ZiffNet member, you receive free access to PC Magazine 
Editors’ Choice awards, Product Reviews Index, weekly news from 
PC Week, Buyer's Market, ZiffNet Highlights, the Support Forum, 
and the current utility (type GO ZNT:FREEUTIL). For other services, 
there is a connect-time charge of $12.80 per hour for 1,200 or 2,400 
bps, or $22.80 per hour for 9,600 or 14,400 bps. Billing is based 
on 1-minute increments. 

You can also download all of PC Magazine's utilities and tips. 
Just type GO ZNT:TIPS, then enter LIB 2 or select Library 2, PCMAG 
UTILS. Type DOW and the filename, or select Download a File from 


the menu. For files from our programming columns, type GO ZNT: 


PROGRAMMING. 


FREE UTILITY You can download this month's utility, free of 
charge, from PC Magazine's BBS by dialing 617-231-4450 with your 
modem. Just enter your name at the prompt and follow the menus. 


COPYRIGHT INFORMATION The programs presented in PC 
Magazine can be copied but are copyrighted. You may make copies 
for others if no charge is involved, but making copies or using any 


: portion for any commercial purpose is strictly prohibited. 








UPGRADING MOTHERBOARDS 


@ I would like to upgrade the mother- 
board on my 386 computer to a 486. I also 
want local-bus compatibility and the abil- 
ity to upgrade to the new Pentium chip. 
Can you recommend a high quality moth- 
erboard that meets these requirements? 
It’s difficult to know what to buy, since 
PC Magazine doesn’t review mother- 
boards as separate products. 
Maxim Spivak 
San Francisco, California 


PPC MAGAZINE: While your goals are 
laudable, you’re not going to find any 
product that meets all your needs. 

Like the 386, the 486 chip uses a 32- 
bit system bus. The VESA VL-Bus is the 
local-bus standard of choice and is also 
designed for a 32-bit system. (The Intel 
PCI bus, which hasn’t yet reached the 
market, is also designed for a 32-bit bus.) 
In contrast, the Pentium is designed with 
a 64-bit system bus. As a result, if a moth- 
erboard is to take full advantage of this 
chip, it will have to be designed for the 
64-bit bus and for new 64-bit local-bus 
standards. Since adding these features to 
a 486 system is an unnecessary expense 
(and extra expense translates into a com- 
petitive disadvantage), you’re not likely 
to find a 486 motherboard of this type. 

Intel has announced plans for a 32-bit 
version of the Pentium, known as the 
P24T. But whether you will be able to add 
it to existing 486 motherboards and, if 
you can, just how much of a performance 
increase you get remain to be seen. The 
P24T won’t be available until 1994 at the 
earliest, and even then the 32-bit system 
bus means that you won’t be able to real- 
ize the full performance potential of the 


Pentium design. Your best bets are to ei- 
ther sit tight and wait for the Pentium sys- 
tems to arrive in sufficient quantities to 
make them competitively priced or to 
build a 486 system now with the intention 
of replacing the motherboard again in a 
year or two. 

As for which motherboard to buy, 
you're correct that PC Magazine doesn’t 
review motherboards as a product cate- 


gory, even though we do review other | 


components, such as video cards and disk 
controllers. One reason for this is that the 
majority of our readers replace systems 
rather than upgrade motherboards, since 
they often have to replace other compo- 
nents to take full advantage of the new 
system’s performance potential. Our sys- 
tem reviews frequently mention the 
motherboard manufacturer, however, so 
you can use them to build a short list of 
candidates to use in your upgrade 
plans.—Alfred Poor 


Operating 
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PROTECTING WINDOWS SETUP 


@ In our school district, we installed 
Windows on a number of PCs, setting 
them up permanently—we thought—for 
use as research machines that would pro- 












vide access to various multimedia refer- 
ence works. We found, however, that we 
need to prevent students from using Pro- 
gram Manager menus to reconfigure the 
computers. Is there a simple way to place 
passwords on these menu items or at least 
disable any that might be dangerous? 
John R. Oetting 
Lake Lotawana, Missouri 


PPC MAGAZINE: Password protecting 
Program Manager would be quite a proj- 
ect! Fortunately, it’s one you can skip, 
since you can restrict the changes others 
can make from Program Manager merely 
by setting certain key values in PROG- 
MAN.INI. Of course, if you need to 
make changes afterward, you’ll have to 
modify PROGMAN.INI and _ restart 
Windows—but that’s a small price to pay 
for security. 

To begin the process, load PROG- 
MAN.INI into Notepad (or your favorite 
text editor) and search for the string [Re- 
strictions]. (If—as is likely—you don’t 
find it, go to the end of the file and add 
the string on a line by itself, making sure 
to include the square brackets.) Placing 
any of five different key values in the [Re- 
strictions] section allows you to dictate 
the actions Program Manager will block. 
Inserting the line NoRun=1, for example, 
disables the Run command on the File 
menu—forcing users to start programs 
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**1993 J.D. Power and Associates Desktop Personal Computer Satisfaction Study conducted among business users and based on 1,956 user respondents. “Guarantees available in the USA only 
7299. Attention Dimension Guarantees. {Performance measured by running WinBench Version 3.11 at 1024 x 768, 256 colors using Viper Video Driver version 1.1. *Prices valid in U.S. only. Sc 
and Microsoft are registered trademarks and Windows is a trademark of Microsoft Corporation. VL-Bus is a trademark of Video Electronics Standards Association. The Viper Video Card is supplie 
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INTRODUCING THE 
HIGH PERFORMANCE DELL 
DIMENSION AND DELL 
DIMENSION XPS SYSTEMS. 


When you call to order a Dell 
Dimension™ system, you'll always reach 
someone who speaks your language. 

Someone who knows the Pentium™ 
Processor, PCI, VL, and you. 

Someone who can actually help 
you optimize the system that’s ideal for 
your specific needs — with guaranteed 
compatibility between all components. 

Should you ever require help in the 
future, our technical support hotline is 

open twenty-four hours 
a day, seven days a 
week. We'll respond 
to your phone call in 
five minutes or less. 
Guaranteed. 

If we cant solve your problem 
over the phone, we will send someone 
to service your machine by the next- 
business-day. And we guarantee’ that 
service, too. 

We believe it’s service like this that's 
earned Dell the Highest Ranking in the 
J.D. Power and Associates 1993 Desktop 
Personal Computer Satisfaction Study” 
among business users. 





DELL DIMENSION XPS. 
PCs DESIGNED FOR THE HIGH 


PERFORMANCE USER. 





DELL DIMENSION 425SV 
i486™ SX 25MHz SYSTEM 


$1,399 


Business Lease’: $52/MO. 


e 4MB RAM ® 64MB Max RAM ® 270MB 
Hard Drive ¢ Upgradeable to Pentium 
Overdrive™ © 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-Bus™ @ Accelerated 
Local Bus Video * 512KB Video RAM 

e UltraScan™14C Monitor (14" 1024 x 768, 
.28mm, NI) ¢ One Diskette Drive (3.5") 
e Spacesaver Keyboard ¢ MS-DOS® 6.0/ 
Microsoft® Windows™ 3.1/Mouse 


DELL DIMENSION 433V 
i486 DX 33MHz SYSTEM 


$1,/99 


Business Lease: $67/MO. 


© 4MB RAM ®@ 64MB Max RAM @ 270MB 
Hard Drive ¢ Upgradeable to Pentium 
Overdrive @ 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-Bus @ Accelerated 
Local Bus Video ¢ 512KB Video RAM 

e UltraScan 14C Monitor (14" 1024 x 768, 
.28mm, NI) ¢ One Diskette Drive (3.5") 
e Spacesaver Keyboard ¢ MS-DOS 6.0/ 
Microsoft Windows 3.1/Mouse 


DELL DIMENSION 466V 
i486 DX2 66MHz SYSTEM 


$1,999 
BEST BUY 


Business Lease: $74/MO. 
© 4MB RAM ® 64MB Max RAM ® 270MB 
Hard Drive © Upgradeable to Pentium — 
Overdrive @ 5 16-Bit ISA Expansion Slots 
Available, 2 on VL-Bus @ Accelerated 
Local Bus Video * 512KB Video RAM 
@ UltraScan 14C Monitor (14) 1024 x 768, 
.28mm, NI) ® One Diskette Drive (3.5") 
e Spacesaver Keyboard © MS-DOS 6.0/ 
Microsoft Windows 3.1/Mouse 


DELL DIMENSION XPS 450V 
i486 DX2 50MHz SYSTEM 


$2,499 


Business Lease: $92/MO. 


© 8MBRAM ® 64MB Max RAM ® 320MB 
Hard Drive © 128KB External Cache® Up- 
gradeable to Pentium Overdrive © 5 16-Bit 
ISA Expansion Slots Available, 1 on VL- 
Bus ® VL #9GXE Video Accelerator Card 
with Video Control Panel Software ¢ 1MB 
Video RAM @ UltraScan 15FS Monitor 
(15" 1024 x 768, .28mm, NI) @ One Diskette 
Drive (3.5") @ Multi-Session, Double-Spin 
CD ROM Drive ¢ MS-DOS 6.0/Microsoft 
Windows 3.1 /Mouse 





DELL DIMENSION XPS 466V 
i486 DX2 66MHz SYSTEM 


$2,699 


Business Lease: $100/MO. 


e 8MB RAM ® 64MB Max RAM ® 528MB 
Hard Drive ® 256KB External Cache 

¢ Upgradeable to Pentium Overdrive 

© 6 16-Bit ISA Expansion Slots Available, 
1 on VL-Bus ® VL #9GXE Video 
Accelerator Card with Video Control 
Panel Software © IMB Video RAM 

e UltraScan 15FS Monitor (15" 1024 x 
768, .28mm, NI) ¢ One Diskette Drive 
(3.5") © Spacesaver Keyboard ¢ MS-DOS 
6.0/ Microsoft Windows 3.1/Mouse 


DELL DIMENSION XPS 466V 
i486 DX2 66MHz SYSTEM 


$2,999 


Business Lease: $111/MO. 


© 16MBRAM ® 64MB Max RAM ® 450MB 
Hard Drive ¢ 256KB External Cache 

e Upgradeable to Pentium Overdrive © 5 
16-Bit ISA Expansion Slots Available, 1 on 
VL-Bus @ VL #9GXE Video Accelerator 
Card with Video Control Panel Software 

e 1MB Video RAM ® UltraScan 15FS 
Monitor (15}' 1024 x 768, .28mm, NI) 

© One Diskette Drive (3.5") © Spacesaver 
Keyboard ® Multi-Session, Double-Spin 
CD ROM Drive ¢ MS-DOS 6.0/ Microsoft 
Windows 3.1/Mouse 


DELL DIMENSION XPS P60 
PENTIUM 60MHz SYSTEM 


$3,999 


Business Lease: $144/MO. 


© 16MB RAM @ 64MB Max RAM @ 528MB 
Hard Drive @ 256KB External Cache ® 5 
Expansion Slots Available (3 16-Bit ISA, 
1 PCI, 1 PCI/ISA Shared) ¢ PCI #9GXE 
Video Accelerator Card with Video 
Control Panel Software © 1MB Video RAM 
e UltraScan 17FS Monitor (17" 1280 x 
1024, .26mm Stripe Pitch, NI) ¢ One 
Diskette Drive (3.5") @ Multi-Session, 
Double-Spin CD ROM Drive ¢ MS-DOS 
6.0/Microsoft Windows 3.1/Mouse 


TOY BOX 
SIGMA DESIGNS REELMAGIC: $399 
SOUND UPGRADE: $199 
¢ Soundblaster 16 
Peavey 220 Stereo Speakers 
MULTIMEDIA UPGRADE: $398 
e Soundblaster 16 ¢ Peavey 220 Stereo 


Speakers ¢ Multi-Session, Double-Spin 
CD ROM Drive ¢ Microsoft Home 
Software Sampler 


US ROBOTICS 14.4 DATA/FAX MODEM: $179 


VIPER VIDEO CARD: $199 
(60 Million WINMARKS;}) (Available Only 
On Dimension XPS) 


D@LL 


TO ORDER, CALL 


800-437-0210 


HOURS: MON-FRI ZAM-9PM CT SAT IOAM-6PM CT SUN 12PM-5PM CT 
IN CANADA* CALL 800-668-3021. PLEASE REFERENCE #11BJW 


So call Dell. And get a great price 
on the system you want. From someone 
who knows what you're talking about. 


stered owners of Dell Dimension Systems purchased after 8/1/93. For a complete copy, please call our TechFax™ line at 1-800-950-1329 or write Dell USA L.P., 9505 Arboretum Blvd., Austin, TX 78759- 
ucts and promotions not available in Canada.*Business leasing arranged by Leasing Group, Inc. The Intel Inside logo is a registered trademark and i486, Pentium and Overdrive are trademarks of Intel Corporation. MS-DOS 
by Diamond Computer Systems, Inc. Dell disclaims proprietary interest in the marks and names of others. ©1993 Dell Computer Corporation. All rights reserved. 
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Operating Environment... Word Processing 


Our Advisors 


strictly from icons. Add NoClose=1 and 
your students will no longer be able to 
exit Windows (probably not a good idea, 
since this also keeps you from exiting). 
NoSaveSettings=1 prevents any 
changes a user does manage to make 
from being saved when Windows shuts 
down. Specifying NoFileMenu=1 re- 
moves the entire Program Manager File 
menu, leaving users unable to add, de- 
lete, move, or modify icons within 
groups. Any of these four restrictions can 
be removed at a later time either by set- 
ting the key to 0 instead of 1 or by delet- 
ing the key entirely. 

The fifth key, EditLevels=, lets you 
fine-tune the selection of modifications 
allowed under File | Properties. You can 
set the key to any value from 0 (the least 
limiting) to 4 (the most limiting). Each 
number includes all the restrictions of the 
preceding number. EditLevel=9, the 
default, allows all changes. EditLevel= 
1 thwarts any modification (creation, de- 
letion, or renaming) of groups. It pre- 
vents the Program Object dialog—where 
you choose whether to alter a group or 
a program item—from appearing when 
you select File | New. EditLevel=2 
causes the New, Delete, Copy, and Move 
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Douglas Boling is a contributing editor and the author of 
many utilities, including MBOOT.COM and EMS40.SYS. 
Frank J. Derfler, Jr., is senior networking editor and 


the author of the PC Magazine Guide to Connectivity. 
Alfred Poor is a contributing editor and the author of New 


Life for Old PCs. 

Jeff Prosise is a contributing editor and the author of 
the PC Magazine Guide to DOS 5 Memory Management. 
Sal Ricciardi is a contributing editor and the author 

of the recent Running FoxPro books from Microsoft Press. 
Neil Rubenking is technical editor and author of Can Do DOS, 


selections under the File menu to gray 
out, keeping users from creating, remov- 
ing, or duplicating program items or shuf- 
fling them to different groups. Edit- 
Level=3 prevents changes to the 
program item command line in the Pro- 
gram Item Properties dialog (which ap- 
pears when you select File | Properties). 
Finally, EditLevel=4 allows no altera- 
tions to program item properties, al- 
though you can still view them. 

Since your aim is to prevent changes 
to Program Manager groups once you’ve 
set them up, you’ll want to use either 
NoFileMenu=1 or EditLevel=4. If 





Can Do Windows, and PC Magazine Batch File Lab Notes. 
Joe Salemi is a contributing editor and the author of the 
PC Magazine Guide to Client/Server Databases. 

Luisa Simone is a contributing editor and the author of 
the book Microsoft Publisher. 

Craig Stinson is a contributing editor and coauthor of 
Running Windows 3.7 and Running Microsoft Excel. 

M. David Stone is a contributing editor and coauthor of 


_ Word for Windows Companion, Second Edition. 


Ethan Winer is a contributing editor and the author of 
PC Magazine BASIC Techniques and Utilities. 





you choose the EditLevel route, you'll | 


also want to set NoRun=1. Eliminate 
NOTEPAD.EXE, WRITE.EXE, and 


any other programs that would allow stu- 


dents to modify PROGMAN.INI, then 
restart Windows to make the changes 
take effect. When you need to make 
changes in Program Manager’s layout, 
exit Windows and use a text editor to 
zero out the key values under [Restric- 
tions]. Restart Windows, make your 
changes there, then exit and restore the 
restrictions.—Neil J. Rubenking 


Word 





Processing 


A FONT OR PICTURE CATALOG 
FOR WINWORD 


The font-printing utility, FNTPRN, 
in the Utilities column in your issue of 
April 13, 1993, will let you print samples 
of all the fonts installed in Windows, but 
it’s limited to Windows Write format. By 
coincidence, before reading that issue I 
had just completed a macro for doing the 
same thing in Microsoft Word for Win- 
dows. The macro (Figure 1) uses a 
For. . .Next loop to go through the list of 
available fonts. For each font, the macro 
inserts a one-line sample that reads 


This is a font demo for the font x 


where x is the name of the font. 

Figure 2 shows a similar macro for 
producing a clip-art reference. This 
macro will find all the picture files in a 
given subdirectory, insert them into a 





WinWord file, and label each picture 

with the path and filename. In my office, 

where we have over 300 pictures avail- 

able in 11 different directories, the result- 
ing printout has proven invaluable. 

G.L.B. 

Wichita, Kansas 


PPC MAGAZINE: Both of these macros 
can be quite useful. One clear advantage 
the WinWord macro has over FNTPRN 
is that you can easily create any sample 
text by entering the text as part of the 
Insert command. I created a version (Fig- 


FontSamples 
Complete Listing 


Sub MAIN 
For count = 1 To CountFonts () 
FontStyle$S = Font$(count) 
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ure 3) that, for example, produces font 
samples with all upper- and lowercase 
letters, the numbers 0 to 9, and most of 
the characters on the IBM-PC keyboard. 
Both versions of the macro use the 
CountFonts() function to determine the 
number of fonts available, and control 
how many times to run through the 
For. . .Next loop, counting from 1 to the 
number of fonts. Each also uses Font$ 
(count) to set the value of the variable 
FontStyle$, and each uses FormatChar- 
acter to set the current font as the macro 
steps through the list of fonts. Note too 
how each uses the 

Insert command to 

insert text, and the 

InsertPara com- 

mand to end each 

line. Figure 3 adds 


FormatCharacter .Font = FontStyle$ 

Insert "This is a font demo for the font " an extra InsertPara 

me ome ne command to insert a 

InsertPara ao : 
Next PC blank line between 
End Sub 

Ravers) font samples. 
One shortcoming 


Figure 1: This WinWord macro will create a sample line in each font available 


on your system. 
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of the macro in Fig- 
ure 1 is that it won’t 
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Insight Distribution Network 


. Midwest Micro Peripherals 
PCs Compleat 


USA Flex 
Vektron International 


SOFTWARE/PERIPHERALS/ 
COMPONENTS 
Arlington Computer Products 


~ Buffalo Products 


Bulldog Computer Products 
Computability 


SYSTEMS 8 COMPONENTS 


Kenosha Computer Center 
LA Trade 

Memory Direct 

Micro Warehouse 
Midwest Computer Works 
Pinnacle Micro 


print the name of fonts that don’t have 
alphabetic characters, such as Symbol or 
Wingdings. The NewFontSample solves 
this by creating the variable BaseFont$ 
before the For. . .Next loop, and setting 
it equal to the font the cursor is on. On 
each pass through the loop, it uses the 
FormatCharacter command to first set 
the font to the BaseFont$, and then uses 
that starting font to print the name of the 
current font, with the command 


Insert FontStyle$ + " Font" 


Only then does the macro set the current 
font to FontStyle$ and print the sample. 
Before using this macro, make sure 
you’re set for an appropriate font for the 
BaseFont$. 

The macro in Figure 2 takes much the 
same form as the font generation macro, 
but uses different commands. Once 
again, the heart of the macro is a 
For. . .Next loop. In this case, the macro 
uses CountFoundFiles() to determine 
the number of files, and, therefore, the 
number of times to go through the loop. 
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COMPUTER DISCOUNT 
WAREHOUSE 

Dustin Discount Software 
First Source International 
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DUSTIN DELIVERS HERE. FREE 





DOS @ 

WINDOWS @& 

MPC * 

O/S2 @ 

MAC A 

HARDWARE * 
ACCOUNTING & FINANCE 
CA BPI Accounting 2 @ 165 
Money @ 55 
M.Y.0.B. 119 
Peachtree Accounting Release2m 125 
Peachtree Complete 7.0 @ 195 
Profit m 135 
Quicken 6.0 @ 49 
Quicken 3.0 m CALL 
Simply Accounting @ = 135 
Timeclock + 3.0 @ 195 
Timeciock + Payroll Import @ 49 
BUSINESS GRAPHICS 
Action Comp. Upgrade m a 99 
Action m 349 
Action & 349 
allClear @ m 195 
CA Cricket Paint m 99 
CA Cricket Presents m 99 
Flowcharting Ill @ 145 
Freelance Graphics @ @ CALL 
Freelance Graphics Upgrade @ m 109 
Harvard Graphics 2.0 @ 249 
Harvard Graphics @ 399 
Informs @ CALL 
Perform Pro @ 195 
Perform Pro Plus m 259 
Powerpoint m 325 
Powerpoint Upgrade m 129 
Visio 2.0 CALL 
Visio Home m 85 
WP Presentation @ 295 
CAD & DRAFTING 
Autosketch 3.0 om CALL 
Design CAD 3D @ 259 
Drafix CAD = 319 
Generic 3D Drafting @ 215 
Generic CAD 6.0 @ 295 
Turbo Cad m 85 
COMMUNICATIONS & NETWORKING 
Crosstalk 2.0 m 115 
Crosstalk Communicator @ 65 
Hyperaccess 5 @ 69 
Hyperaccess 5 @ @ 135 
Laplink Pro 5.0 @ 109 
Netware @m * CALL 
PC Anywhere Host/Rmt @ CALL 
Pro Utilities @ 69 
Procomm Plus @ 79 
Procomm Plus = 99 
Q-Modem @ 69 
Server On-Off @ 129 
Smartcom @ 49 
Windows For Workgroups @ CALL 
Wildcat BBS @ 89 
Winfax Pro m 89 
WordPerfect Office PC @ 95 
DATABASE & DEVELOPMENT 
Access @ CALL 
Approach @ CALL 
CA Clipper 5.2 @ 509 
CA Clipper 5.2 Comp. Upgr. @ 149 
CA dBFast m 195 
dBase lV @ 519 
FileMaker Pro m 135 
Foxbase + @ CALL 
Foxpro 2.5@m 519 
Paradox 4.0 © m CALL 
Paradox Upgrade @ m CALL 
Q&A400 265 
Q&A40m 175 
Rbase @ CALL 
Superbase V2.0 = 469 
DESKTOP PUBLISHING & FONTS 
Express Publisher @ m 109 
Facelift For WP @ 69 
Facelift m 69 
Fontmonger @ 105 


Fontmonger/Typestry Bundle m 
Freehand @ 

Masterpiece True Type Fonts m 
Omnipage 386 @ 
Omnipage Pro m 
Publisher 2.0 m 
Pagemaker 

Printshop Deluxe @ 

Type Align m 

Type Mor = 
EDUCATION & TRAINING 
Auto Insight @ = 
Automap Europe @ 
Automap @ m 

Autoworks @ 

Body Insight © a 

Body Works @ 

Chemistry Works @ 

City Streets @ 

Complaints Desk @ 
Computer Works @ 

Kid Pixe@ m@ 

Orbits @ 

PC Insight © = 
PharmAssist @ 

Places to Play @ 

Sales and Marketing @ 
Success Inc. @ 

Typing Tutor Vie m 

UFO @ 

Where Is Carmen-World Deluxe @ 
GAMES & ENTERTAINMENT 
Capitalist Pig a 
Commanchee Overkill @ 
Entertainment Pack #1 = 
Falcon 3.0 @ 

Flight Simulator 5.0 @ 

Links PRO 386 @ 

Manhole @ 

Playmaker Football @ 
Rodney @ 

Simcity @ a 

Thrustmaster * 
GRAPHICS & CLIPART 
Apprentice m 

Color Wheel = 

Corel Draw 3 @ 

Corel Draw 4 @ 

Corel Draw 4 Version Upgrade m 
Effects Specialist a m 
Graphics Composer m 
Graphics Editor m 

Harvard Draw Upgrade @ m 
Hijaak @ 

Hijaak Pro @ 

Illustrator m 

Painter m 

Photoshop @ 

Presentation Task Force @ m 
INFORMATION & 
PROJECT MANAGEMENT 
1st Act @ @ 

Act! ge 

Ascend @ 

Commence 2.0 m 
Descriptions Write Now @ 
French Assistant 5.0 @ 
German Assistant 5.0 
Italian Assistant 5.0 @ 

Lotus Organizer m 
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Free Ground Shipping ¢ Same Day Shipping 

Overnight Delivery Available ¢ PO's Welcome 

Government & Educational Pricing 
Visa, MC & AMEX Accepted 








Manage Pro 2.0 @ 239 
Packrat 5.0 @ 259 
Planmaker @ m 59 
Policies Write Now @ 125 
Power Translator (French) @ 179 
Power Translator (Spanish) @ 179 
Project @ 329 
Project m : 455 
Spanish Assistant 5.0 @ 65 
Timeline 5.0 @ 455 
INTEGRATED 

Claris Works w/Quicken m 105 
MS Office m 489 
MSOffice Pro m 619 
Simply Business Bundle m 425 
Smart Suite m CALL 
MATHEMATICAL 

Derive 2.0 @ 155 
Mathematica DOS Enhanced @ 735 
Mathematica DOS Standard @ 489 


Mathematica Windows Enhanced m 819 
Mathematica Windows Standard m 489 
MODEMS 


Hayes Accura 14.4 Ext. * 249 
Hayes Accura 14.4 Int. * 229 
-PM14400FX Send/Rec Fax * 219 
Sportster 14.4 Int. * 199 
Sportster 9600 * CALL 
WorldPort 9600 * 419 
OPERATING SYSTEMS 

MS DOS 6.0 Upgrade @ 59 
Windows 3.1 @ 99 
Windows 3.1 Upgrade = 59 
Windows NT @ CALL 
Windows for Workgroups @ CALL 


DUS IN 
poigel a sia SOFTWARE 


oe 
Plain Wrap Prices, 
Black Tie Service. 


20969 Ventura Blvd., Woodland Hills, CA 91364 (818) 710-9174 


Call Toll Free To Order 


1-800-765-6214 


Fax Your Order 24-hours 


181 10 


We will promptly replace any defective items retuned within 30 
days, but cannot guarantee compatibility. There is a 15% 
restocking fee on any non-defective, unopened goods, and all 
returns must be accompanied by a Returned Merchandise 
Authorization. Software prices do sometimes fluctuate beyond 
our control and may change, for better or worse, without notice. 
While ground shipments are free, we do ask $11 per item for 2-day, 
$22 per item for ovemight, and $5 for C.0.D. Although shipping 
heavier items may be slightly more, bulk orders can be a lot less. 
Please call us for any item not listed. 
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PERIPHERALS & ACCESSORIES 


Cyberman * 

Easy Touch Scanman * 
Mouseman Serial * 

MS Mouse * 

Trackman Serial * 
PROGRAMMING 
C/C++ Compiler @ 
Quick Basic @ «a 

Quick C @ 

Turbo C++ 3.0 

Turbo C++ @ 

Turbo Pascal 7.0 @ 
Visual Basic @ m 

Visual C++ @ 
SPREADSHEETS 

123 v4.0 8 

123 v4.0 Upgrade @ 

CA Complete m 

Improv 2.1 m 

Excel Comp.& Version Upgrade m 
Excel @ 

Quatro Pro5.0 em 
UTILITIES 

386 Max @ 

After Dark Windows = 
Any View m 

Copy ll PC 6.0 @ 

Direct Access @ m 
Doubletools for Doublespace @ m 
Easy Menu 5.0 m 
Fantastic Recall a 

Mac in Dos @@ 
MKS/RCS @ 

Norton Antivirus @ @ 
Norton Desktop @ = 
Norton Utilities 7.0 @ 
PC Tools Deluxe 8.0 © m 
PC Weatherman @ @ 
PK Zip @ 

QEMM 386 @ 

QRAM @ 

Ready Aim File m 
Spacemanager @ m 
Spinrite 3.1 @ 

Stacker 3.1 @ m 

Star Trek Screen Saver m 
Super Office Lite m 
Super PC Kwik @ 
Superstor Pro @ m 

X Tree @ 

X Tree @ 

WORD PROCESSING 
401 Great Letters m 
Ami Pro v3.01 @ 

Ami Pro v3.01 Upgrade m 
By Design for WP om 
LetterPerfect @ 

MS Word @ 

MS Word @ 

Perfected! @ 
WordPerfect @ m 
WordPerfect Upgrade @ m 


CD-ROM 


WARE 
BUSINESS SOFTWARE 
Corel Draw 3.0 m 
Corel Draw 4.0 a + 
Global Explorer m 
MM Powertalk + 
Pro Phone 1993 @ 
Publish It Easy @ 
Publish It! 2.0 @ 
Street Atlas USA m 
CLIPART & GRAPHICS 
Corel Clip Art m a 
Publisher's Paradise @ m 
EDUCATION & TRAINING 
Animals + 
History of the World a + 
Mavis Beacon Teaches Typing @ + 
Monarch Notes @ & 
ENCYCLOPEDIAS 
Grolier’s MM Ency. Upgrade @ m 
Grolier’s MM Encyclopedia @ m 
ENTERTAINMENT 
20th Century Video Almanac @ 
Conan @ 
Dune @ 
Funny: The Movie + 
Hell Cab @ 
Inca-CD @ 
King’s Quest VI @ 
Legend of Kyrandia m 
Loom @ 
Oceans Below + 
Scrabble a 
Seventh Guest @ 
Space Shuttle @ = 
GENERAL REFERENCE 
Auto Insight @ m 
Beatles Hard Days Night + 
Body Insight @ = 
Cameron’s Fine Art + 
Human Calculator + 
Information USA @ 
MS Bookshelf 1993 m 
Sports Almanac + 
The Animals = 
Time Table of History @ 
U.S. Atlas +m 
US Presidents @ m+ 
World Atlas + = 
MUSIC SOFTWARE 
MS Beethoven + 
MS Musical Instruments + 
Soundsations + 
SHAREWARE & UTILITIES 
Gold Collection e a + 


Matinee + 
CD-ROM 


HARDWARE 
ACCESSORIES 
CD Caddies (6-pack) * 
SCSI Card (8-Bit) w/Ext Cable * 
SCSI Card (16-Bit) * 
CD-ROM DRIVES 
NEC CDR-74 * 
NEC CDR-84 * 
Procom DS External * 
Procom DS Internal * 
Procom DS PRO External * 
Procom DS PRO Internal * 
MULTIMEDIA KITS 
DS Series Drive and 16-Bit 
Sound Card Int * 
DS Series Drive and 16-Bit 
Sound Card Ext * 
Multimedia Station Ext * 
Multimedia Station Int * 
Multimedia Station Pro Ext * 
Multimedia Station Pro Int * 
PRO Series Drive and 16-Bit 
Sound Card Int * 
PRO Series Drive and 16-Bit 
Sound Card Ext * 
SOUND CARDS 
Pro Audio Spectrum 16 * 
Pro Audio Studio 16 *« 
Sound Blaster 16 ASP * 
Sound Blaster 16 * 





‘THE DUSTIN DIFFERENCI 
No Credit Card Surcharges 
Credit Card Not Charged Until Shipping 


Manufacturers’ Warranties 
Call for Any Items Not Listed 


SOLUTIONS 
Word Processing... Databases 


PixSamples 
Complete Listing 


Sub MAIN 


PixPath$ = InputBox$ ("Type in the path to search:" 


FileFind .Titie = "", .Subject = "", .Author = "", .Keywords = "",, .SearchPath 
= PixPatns + “\*,*" 

If CountFoundFiles() = @ Then 

Goto EndRoutine 

Else 

For count = 1 To CountFoundFiles() 

Pix$ = FoundFileName$ (count) 

InsertPicture .Name = PixS, .LinkToFile = @ 


InsertPara 

Insert "This picture is in the file " 
Insert Pixs 

InsertPara 

Next 

EndRoutine: 

End Sub 





Figure 2: This WinWord macro will create a reference document of images on-disk, inserting each picture 
from a given directory, along with the path and filename. 


NewFontSample 
Complete Listing 


Sub MAIN 

BaseFont$ = Font$() 

For count = 1 To CountFonts () 
FontStyle$ = Font$(count) 
FormatCharacter .Font = BaseFonts 
Insert FontStyle$ + " Font" 
InsertPara 


FormatCharacter .Font = FontStyles 


Insert "ABCDEFGHIJKLMNOPQRSTUVWXYZ1234567890" 


InsertPara 


Insert "abcdefghijklmnopqrstuvwxyz" 


InsertPara 


Ensert "! € #5 % % & *() Ps { ft 


InsertPara 
' InsertPara 
Next 
End Sub 


wee ./1\ 8 


These lines will, in essence, call up the 
FileFind dialog box, and let you enter the 
path and filenames (such as *.bmp) you 
want to include. The macro will then use 
those entries. Note that this approach will 
not work if you try entering more than 
one active path in FileFind, however. 
Another alternative that you might 
find useful—particularly if you keep all 
your picture files in one or two director- 
ies—would be to include the directory 
name in the macro. For example, you can 
change the second line in the macro to 


PixPath$ = InputBox$("Type in the 


path to search:",,"c:\winword\clipart") 


With this version of the command, the di- 
alog box will pop up with the path 
C'\WINWORD\CLIPART already en- 
tered. And you can then accept or change 
it. This approach would also be useful if 
you have several subdirectories of picture 
files in a single picture directory. To go 
to the proper directory, you would only 
need to add the subdirectory name to the 
end of the default entry. 

You can download all three macros 
from PC MagNet, archived as FON- 
PIX.ZIP.—M. David Stone 


Figure 3: Much like the macro in Figure 1, this macro will print sample output for each font available 
in Windows, using a more inclusive sample. In addition, it will print the name for all fonts—including Symbol, 
Wingding, and other fonts that lack alphabetic characters. 





The macro then uses the FoundFile- 
Name$(count) function to set the value 
of the variable Pix$, the InsertPicture 
command to insert the picture defined by 
Pix$, and the Insert command to add a 
label, including the current value— 
meaning the drive, directory, path, and 
filename of Pix$. 

The commands before the loop are 
reasonably straightforward. The macro 
first sets the value of the variable Pix- 
Path$ by asking for the path to search, 
using the InputBox$ function. The macro 
then uses the PixPath$ variable to set the 
SearchPath in FileFind. If the FileFind 
command doesn’t find any files, so that 
the CountFoundFiles() function is 0, the 
macro will then jump to the EndRoutine 
label. Otherwise the macro goes to the 


For. . .Next loop. 

Note that there are several assump- 
tions built into this macro—and more 
limitations than we have room to ade- 
quately deal with here. Most important, 
the macro assumes you will know the full 
pathname for the directory to use. And 
by ending the search path with the wild- 
card designation *.*, it assumes that all 
the files in that directory are picture files. 
If those assumptions won’t work for the 
way you store your picture files, you may 
want to delete the two lines between Sub 
MAIN and If CountFoundFiles()=0@, 
and replace them with 


Dim PixFiles As FileFind 
GetCurValues PixFiles 


Dialog PixFiles 


NUMERIC DAY OF THE YEAR 


I have often been asked how to cal- 
culate the numeric day of the year (1 to 
365, or 1 to 366 in leap years). The FoxPro 
function d2jul() (shown in Figure 4) re- 
turns the day number as a three-character 
numeric string. If you pass it a date, it re- 
turns the day number for that date. If you 
do not pass a date parameter, it returns 
the day number for the current date as 
returned by the DATE() function. 
Al Smith 
Redmond, Washington 


PPC MAGAZINE: This is sometimes re- 
ferred to as the relative Julian date or rela- 
tive Julian number (see Databases, April 
28, 1992). I took the liberty of consolidat- 
ing Mr. Smith’s d2jul() function into the 
ndy() function (Figure 5). The ndy() exe- 
cutes faster, because it is much shorter 
and FoxPro has fewer lines to interpret. 
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SOLUTIONS 
Databases... Languages 


The d2jul( Function 
Complete Listing 


KREEKKKEKKEKRKKEKEKKEKEKRKKEKEKKEKKEKKEKEKRKEKRKEKRK KKK KER KKK KR RK KR KK KKK KKK KEKKEKKKKEKEKEEE 


* FUNCTION d2jul 


* Returns a character string of length 3, 
* reflecting the number of the day of the year: 


left padded with zeros 
001 to 365 or 366. 


KEK KEK KKK KKK KKK KKK KKK KEKE KKK KKK KEKE KKEKKKKKEKKEK KEKE KKK KRKKKEKKKKKKKKKKKEKK 


FUNCTION d2jul 
PARAMETER adate 
lcyearset=SET ("CENTURY") 
SET CENTURY ON 
lcdatedisp=SET ("DATE") 
SET DATE TO ANSI 
IF PARAMETERS () =@ 
bdate=DATE () 
ELSE 
bdate=adate 
ENDIF 


startjulian=CTOD (STR (YEAR (bdate) -1)+".12.31") 
miljulian= PADL(LTRIM(STR(bdate-startjulian)),3,"@") 


SET CENTURY &lcyearset 
SET DATE TO &lcdatedisp 
RETURN miljulian 





Figure 4: This FoxPro function accepts a date (or uses the current date if none is passed) and returns 
the number corresponding to that date’s position in the year. 


The ndy() Function 
Complete Listing 


KEKE RK KEKE KR KKK KKK KKK KKK KKK KEKE KKK KEKE KE KKK KEKE KEK KKK KEKE KKEKRKEKKEKKEKEKKKKKKKK 


* FUNCTION ndy 


* Returns a character string of length 3, 
* reflecting the number of the day of the year: 


left padded with zeros 
001-365 or 366. 


KREKK KKK KKK KKK KKK KKK KKK KEKE KKK KKK KEKE KKK KEK KKK KERR KE KKEKKEKKKKKEKKKEKKEKE 


FUNCTION ndy 
PARAMETER d 


boy = CTOD("@1/@1/"+LTRIM(STR(YEAR (IIF (EMPTY (d) ,DATE(),d))))) 
* 1)),3, 0°) 


RETURN PADL(LTRIM(STR((d - boy) 





Figure 5: This is a shorter and quicker version of the function in Figure 4. 





Both use FoxPro’s ability to calculate the 
number of days between two dates. 

The d2jul() function works by sub- 
tracting the last date of the previous year 
(12/31/yy) from either the date passed to 
the function or, if no date is passed, from 
today’s date as returned by the DATE() 
function. The result is the day number, 
which is then converted to a string and 
left-padded with leading zeros. 

The ndy() function works similarly, 
except that the first of the year is used 
as the base date instead of 12/31 of the 
prior year. This is subtracted from the 
date passed to the function, or, if no date 
is passed, from today’s date as returned 
by the DATE() function. Then 1 is added 
to the result to come up with the day 
number, which is then converted to a 
string and left-padded with leading zeros. 

You can download the functions men- 
tioned here from PC MagNet, archived 
as D2JUL.ZIP.—Sal Ricciardi 





AN ASSEMBLY LANGUAGE 
WINDOWS PROGRAM 


@ The first—and simplest—program 
you learn in any language usually in- 
volves displaying the message “Hello 
World” on the screen. I can do this sev- 
eral different ways in assembly language 
running under DOS. My impression of 
Windows programming is that it is similar 
to DOS programming, except that pro- 
grams are written in C with calls to Win- 
dows’ API rather than in assembly lan- 
guage using interrupts. Could you please 
write a simple Windows program to dis- 
play the message “‘Hello World” in as- 
sembly language? 
Kirk Becker 
Austin, Texas 


PC MAGAZINE: Windows programs are 
generally written in C for a number of 
reasons. First and foremost, C is a com- 
piled language that provides good perfor- 
mance, even though it’s a step removed 
from assembly language. Also, the Win- 
dows API was designed to be called from 
a high-level language. When a program 
calls a DOS function, the program uses 
registers to pass information; a Windows 
program pushes the parameters on its 
stack, and then calls the appropriate Win- 
dows function. Finally, what has really 
turned C into the language of choice for 
Windows programmers is that C is the 
only high-level language originally sup- 
ported by the Windows Software Devel- 
opment Kit (SDK). While other lan- 


guages now support Windows 
development, C has always been recom- 
mended by Microsoft. 


Microsoft does, however, provide the 
necessary include files to write a Win- 
dows program in assembly language. 
And there are certain tasks for which as- 
sembly language can be quite useful in 
Windows programs. Portions of code that 
require maximum speed or minimum size 
are ideal candidates for assembly lan- 
guage. All of the major C compilers sup- 
port both in-line assembly and calls to as- 
sembly language routines. 

It is rare for an entire Windows pro- 
gram or DLL to be written in assembly 
language. As I show below, the gains in 
size or speed are minimal for most of the 
standard tasks a Windows program must 
perform. Most tasks performed by a Win- 
dows program (such as creating windows, 
processing messages, and reacting to in- 
put from the user) are accomplished by 
calls to the Windows API. Since parame- 
ter passing is stack-based, the C compiler 
generally just reduces the C source down 
to a series of pushes onto the stack and 
a far call to Windows. 

In spite of all the preceding observa- 
tions, it 7s occasionally nice to see how 
things really work. Assembly language is 
the best way to see what’s really happen- 
ing. I took an example from Chapter 2 
of Charles Petzold’s classic Programming 
Windows (Microsoft Press, 1992) and 
translated it into assembly language. The 
result of this translation, called 
WINASM.ASM, is shown in Figure 6. 

While many assemblers provide 
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name 
page 
title 


. 
’ 


. 
’ 


° 
’ 


WinAsm 
6@,132 


WINASM.EXE--Sample Windows assembly language program 


; WINASM.EXE: demonstrates a simple Windows program written 


in assembly language. 


; Copyright 1993, Douglas Boling 


memS = 
?PLM = 
‘2WIN = 
2386 = 


include CMACROS.INC 
include WINDOWS .INC 


, 


SrPrPE 


;Define Small Model program 

;Define Pascal calling convention 
;Define Windows prolog and epilog code 
;Don't use 386 instructions 


;Required Windows includes 


; Windows APIs used by program 


; 


externA __acrtused 


' 


; Windows APIs used 


, 
externFP 
externFP 
externFP 
externFP 
externFP 
externFP 
externFP 
externFP 
externFP 


externFP 
externF'P 
externFP 
externFP 
externFP 
externFP 


* 
‘ 


LoadiIcon 
LoadCursor 
RegisterClass 
CreateWindow 
ShowWindow 
UpdateWindow 
GetMessage 
TranslateMessage 
DispatchMessage 


BeginPaint 
GetClientRect 
DrawText 
EndPaint 
PostQuitMessage 
DefWindowProc 


; External entry points to the program 


public 
public 


‘ 


: 
’ 


TEXT 


; Code segment 


assume 


- 8086 


WinMain 
WndProc 


segment word public 'CODE' 


cs:_TEXT,ds:_DATA 


ee a a er eee ee ee eee 


See Re ee a ee a ee ee ee 


hInstance 

hPrevinstance 

lpCmdLine 

nCmdShow 

hwnd 

WinMain proc 
push 
mov. 
sub 
“push 
push 

;cProc 


Figure 6: A rarity—an assembly language Windows program. This one simply pops up a message box that says, “Hello Windows.” 


equ word ptr ss: [bp+12] 

equ word ptr ss: [bp+1@] 

equ dword ptr ss: [bp+6] 

equ word ptr ss: [bp+4] 

equ word ptr ss: [bp-4] 

near 

bp 

bp, sp 
sp,4 ;Make room for local variables 
di iC 

si 


WinMain, <PUBLIC>, <DI,SI> 


parmW 
parmw 
parmD 
parmw 


LocalW hwnd 


WinMain 


hinstance 
hPrevinstance 
lpCmdLine 
nCmdShow 


;Local variables 


instance running, Register the Window class 


hPrevinstance, 0 
WinMain_1 : i 


window class. 


we.clsStyle,CS_HREDRAW OR CS_VREDRAW 
word ptr we.clsLpfnWndProc,offset WndProc 
word ptr we.clsLpfnWndProc+2,cs 

ax,ax 

we.clsCbClsExtra,ax 

we .clsCbWndExtra,ax 

ax,hInstance 

we.clsHInstance,ax 
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;See if we need to register the 


SOLUTIONS 
Languages 


WINASM.ASM 
1 of 2 


WinMain_1: 


. 
4 


push 
mov 


push 


push 
call 
mov 


xOor 
push 
push 
mov 
push 
call 
mov 
mov 


xOr 
mov 
mov 


mov 
mov 


lea 
push 
push 
call 
or: 
jne 
mov 
jmp 





hinstance shInst for LoadIcon call 
ax,offset AppName 

ds ee +Ptr to Icon resource name string 
ax 

Loadicon 


we.clsHIcon,ax 


ax,ax 

ax ;hInst = @ because we are loading 
ax } ; a stock object. The second 
ax, IDC_ARROW - ~ parameter is a 32 bit value. 
ax 

LoadCursor 


we.clsHCursor, ax 


wc.clsHbrBackground, COLOR_WINDOW + 1 


ax,ax | 


word ptr wc.clsLpszMenuName, ax 
word ptr wc.clsLpszMenuName+2 ,ax 


word ptr wc.clsLpszClassName,offset AppName 
word ptr we.clsLpszClassName+2,seg AppName 


ax,Wwc 
ds 

ax 
RegisterClass 
ax, ax 

WinMain_1 

ax,1 
MainWinLoopExit 


; Create the Window 


. 
t 


. 
c2 


* 
1 


xor 

push 
mov 

push 
push 
mov 

push 
mov 

push 
push 
mov 

push 
push 
push 
push 
push 
push 
push 
push 
push 
call 


or 
je 
mov 
push 
push 
push 
call 


call 


MainWinLoop: 


lea 


push 
push 
xor 
push 
push 
push 
call 
or 
je 


push 


push 
call 
push 
push 
call 





bx, bx | 

ds 

ax,offset AppName 
ax 

ds 

ax,offset ttltext 
ax H 
ax,WS_OVERLAPPEDWINDOW 
a 

bx 

ax, CW_USEDEFAULT 
ax 


bx 

hiInstance 

bx 

bx 
CreateWindow 


ax,ax 
MainWinLoopExit 
hwnd, ax 


ax 
ax 


nCmdShow 
ShowWindow — 


‘UpdateWindow 


: The classic Windows message loop 


di,msg 


ax 
GetMessage 

ax,ax 
MainWinLoopExit 
ds 

di 
TranslateMessage 
ds 

di 
DispatchMessage 


;BX = @ for NULL pushes 
;Far Ptr to Class Name 


;Far Ptr to title text 


;Window Style 


;Window Pos x 

;Window Pos y 

;Window Size cx 

;Window Size cy 

;Parent Window handle 
;Menu handle 

;Program instance handle 
;Far Ptr to Creation data 


;Save Window handle 
;Save hWnd for UpdateWin call 
; hwnd 


;Show parameters 


;hWnd already pushed 


;Use DI since that reg is 
; saved across Win calls. 
;Far Ptr to Msg structure 


;Handle @ -> all Windows 
;Low msg num 
;High msg num 


;I1£ WM_QUIT, do so. 


;Far Ptr to Msg structure 


;Far Ptr to Msg structure 





MOUNTAINS OF 
NETWORK STORAGE 





Pinnacle introduces a new line of high capacity Novell® 
Network Storage Systems that provide lightning fast, ice 
reliable on-line storage. _ ot Nefwadk by combining access to standard Novell® volumes and 


Pinnacle’s new Optical Hard Drive Library Systems — Novell’s® Media Manager. With support for Novell’s” 


range from 20-186 gigabytes and perform at j—4 Pian Opt! tbrary data migration and sophisticated caching algorithms, 
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only 49¢ per megabyte to store databases, CAD } Pinnacle’s Optical Library Systems provide a nucleus 
files, images or back-ups on a centralized storage ff ~ for your network, improving office productivity 
system which can be accessed by any user on =" SS and communication. 

the network. PCServerPinnacle’s optical solutions will help you manage gigabytes 
Pinnacle’s unique Virtual File System (NLM) allows each yes of data into the future. For further information call: 


Optical Library System to act as one large hard drive fedond 800.553.7070 
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SOLUTIONS 
Languages 


WINASM.ASM 
2 of 2 
jmp short MainWinLoop push ds ;Far Ptr to rect structure 
MainWinLoopExit: push ax 
xor ax,ax ;Set return code @ mov ax,DT_SINGLELINE OR DT_CENTEk OR DT_VCENTER 
MainExit: push ax 
pop si call DrawText 
pop di 
mov sp, bp push hwnd ;Window Handle 
pop bp lea ax,ps 
ret push ds ;Far Ptr to PaintStruct 
WinMain endp push “ax 
call EndPaint 
Fasteners assests ace isa anes aaa as naeaaeaim ameter ars xor ax,ax 
WndProc - Main Window Callback Function jmp short WinProc_exit 
hWnd equ word ptr ss: [bp+14] WinProc_1: 
wMsg equ word ptr ss: [bp+12] cmp wMsg , WM_DESTROY 
wParam equ word ptr ss: [bp+19@] jne WinProc_2 
1Param equ adword ptr ss: [bp+6] xor ax,ax 
1Paramh equ word ptr ss: [bp+8] ;Redef of 1Param for word push ax 
1Paraml equ word ptr ss: [bp+6] ; addressing. call PostQuitMessage 
xor ax,ax 
hdc equ word ptr ss: [bp-4] jmp short WinProc_exit 
WndProc proc far WinProc_2: 
push hWnd 
mov ax,ds ;Windows external entry point push wMsg 
nop ; code. Necessary for all push wParam 
inc bp ; exported functions. See 
push bp ; Petzold's chapter on memory : push word ptr 1Param+2 
mov bp, sp managment for details. ; push word ptr 1Param 
push ds 
mov ds,ax push 1Paramh 
sub sp,2 push 1Paraml 
push di call DefWindowProc 
push si WinProc_exit: 
pop si ;Windows end procedure 
;¢Proc WndProc, <FAR,PUBLIC>, <SI,DI> pop di : code. 
; parmw hWnd lea sp,ss: [bp-2] 
‘ parmw wMsg pop ds 
; parmW wParam pop bp 
: parmD 1Param dec bp 
i retf 10 ;Remove caller params 
; LocalW hdc WndProc endp 
; ;cEnd 
;cBegin WndProc 
_TEXT ends 
cmp wMsg,WM_PAINT ' DATA segment word public 'DATA' 
jne WinProc_1 ; 
push hwnd ;Window Handle AppName db ‘WinAsm',@ ;WinAsm Window class name 
lea ax,ps ttltext db ‘ASM Program',@ * ;WinAsm Window title bar text 
push ds ;Far Ptr to PaintStruct HiText db ‘Hello Windows',@ ;WinAsm Window Text 
push ax : 
call BeginPaint wc WNDCLASS <> 
mov hdc, ax ;Save handle to DC rectC RECT <> 
ps PAINTSTRUCT <> 
push hWnd ;Window Handle msg MSGSTRUCT <> 
lea ax,rectC 
push ds ;Far Ptr to rect structure DATA ends 
push ax : end 
call GetClientRect 
push hdc ;Handle to DC 
lea ax, HiText 
push ds ;Far Ptr to text 
push ax 
Mov ax,-1 ;String length 
push ax 
lea ax,rectC 


a a DSI LEE OLE EL ADEA EEE ALLEL LLL PLD 


macro capability to simplify the program- 
ming effort required in assembly lan- 
guage, I feel that macros are counterpro- 
ductive to this demonstration program, 
since they would hide the very details 
we’re interested in seeing. Therefore, the 
only details hidden in the program are the 
offsets used by the structure references. 
For these, I have used the structure defi- 
nitions in the WINDOWS.INC file pro- 
vided in the Windows SDK. This file is 
also usually provided with compilers that 
support Windows programming. 

Like a Windows program in C, the 
program is composed of a routine (Win- 
Main) and a_ window _ procedure 


(WndProc). Using a different language 
does not change the basic architecture of 
a Windows program. The WinMain rou- 
tine is called when the program is first 
loaded by Windows. Actually, WinMain 
is not the entry point of the program. 
Windows calls a predefined initialization 
routine that is used both by C programs 
and assembly programs. This initializa- 
tion routine is included in the standard 
small-model Windows library that is 
combined with the program when it is 
linked. Because WinMain is called by a 
routine not in the .ASM file, it must be 
declared as a public label so that the 
linker can locate it. 


WinMain is called from the initializa- 
tion routine as it would be if the program 
were written in C, with the parameters 
pushed onto the stack. To provide ad- 
dressability to the stack variables, BP is 
saved, and the current SP is copied into 
BP. This allows the stack variables to be 
addressed by using BP plus an offset. BP 
must first be saved, because the initializa- 
tion routine calling WinMain also uses 
BP as a reference to its stack variables. 
The SDK also requires that DI and SI be 
preserved across the WinMain call. 

While I don’t have the space to pro- 
vide a call-by-call description of Win- 
ASM, a discussion of the call to 
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CreateWindow() will be instructive. The 
call to Create Window() involves pushing 
a series of parameters onto the stack, and 
then making a far call to the function. 
There is really not much of a way to opti- 
mize pushing the parameters onto the 
stack beyond what can be accomplished 
by a good C compiler. Unlike DOS func- 
tions, Windows functions do not preserve 
the contents of all the registers across the 
calls. Only the contents of the BP, SI, and 
DI registers are preserved by Windows. 
While this is generally not a problem for 
high-level languages, pushing and pop- 
ping a bunch of registers across calls to 
the Windows API can be a pain for an 
assembly language program. 

For Windows functions that return 
values, word values are returned in the 
AX register, and double word values are 
returned in AX and Dx. Since there is 
no abstraction of variables in assembly 
language, an assembly language pro- 
grammer must know the size of all vari- 
ables used in Windows. For example, in- 
stead of treating a window handle as 
some value of type HWND, an assembly 
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SoundBlaster 16 Basic 
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SOLUTIONS 
Languages 


language programmer must know that a 
window handle is a word value, not a dou- 
ble word or byte value. This also imposes 
the burden of knowing the size of con- 
stants that must be passed to functions. 
For example, in C a programmer can sim- 
ply use the NULL constant for a parame- 
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The design of the 
Windows API ts tailored 
for use with 


high-level languages. 


ter being passed to a function. The C 
compiler automatically uses either a zero 
word or double word for the parameter 
in question. In assembly language, the 
programmer must refer to the API refer- 
ence in order to determine whether to 
push a word or a double word onto the 
stack for that parameter. 

WinASM’s performance is disap- 
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access time, 256KB cache, MPC 
compliant CD-ROM drive 
© MITSUMI CD-ROM 280ms, 175KB/ 
sec. (incl: I/F, cal de) 
MITSUMI CD-ROM 350ms, 


sec., internal, MPC- Compliant 
(interface, cable, drvrs) 
© PANASONIC CD-ROM 562 300Kb/ 
sec, double speed AT-BUS, int... $225 
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cable, drivers) 


double speed 
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pointing. Using assembly language in- 


stead of C doesn’t reduce the size of the 
file much. In fact, because I placed some 
temporary variables in the data segment 
instead of on the stack, the executable file 
based on the ASM source is slightly 
larger than the C-based .EXE. Any per- 
formance gain yielded by converting such 
a simple program to assembly language 
is not noticeable on my machine. 

“Real” hackers program in assembly 
language. For them, nothing is more sat- 
isfying than writing a tight assembly rou- 
tine that can run rings around any of 
those inferior programs written in high- 
level languages. The design of the Win- 
dows API, however, is tailored for use 
with high-level languages. It’s a bitter- 
sweet fact that assembly language does 
not have the preeminent position in Win- 
dows programming that it does in DOS 
programming. 

You can download the source code 
and demonstration program files from 
PC MagNet’s Programming Forum, ar- 
chived in the file WINASM.ZIP. 
—Douglas Boling 0 
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CONTURA 4/25 oes ad aaa af =, 340/680" /W ..... 1929 ¢ NiMH battery pack and AC adapter/charger 
120 /w+ *1699 gd fee ¢ PC-DOS 5 and PRODIGY preinstalled 
DESKPRO 4/25is © 19x 11.7" x 8.3". 6.5 lbs 
CONTURA 4/25C 240/480"/N 2.0.00 1699 |240/480*/n .......'1749 pe Rcece GAC eine 
120 /w+f/m *2399 DESKPRO 4/33is............ 340/680*/w ......°1999 POST SORA! Seesreny as 
Other Models Available. | DESKPRO 4/33i.............. 240/480"/w ......'2029 Note: Only monochrome models available. ‘ 
Limited Availablity. DESKPRO 4/661 240/480° In... 2399 120MB Hard Drive 9552307 ........ccccccscssseesseeseesseeee 2599 
, ‘ (W/O HD).....eessseee000e- 4879 BAO s.ssssssaunee 59789 160MB Hard Drive 9552308... .eeceecceeeeeeeereees 2549 
151 FS Cir Monitor °409 DecyprRo som 
(Low Emissions) 0591 50MB ocvecssessscce £9499 340MB .......... 3169 IBM ThinkPad 720 Options: 
*Capacity of HD with/with-out DOS Double Space. Models /n = Includes Ethernet 16TP Controller. Additional AC adapter (40W) Car battery adapter 
GOI ccaiccriincicestNaitnaieberion 9G OG ZIG saissscvsectirvsnssvinsishdanesnsses 169 
TOSHIB A Includes NiMH Battery Pack 49G2/66 ....179 | Carrying Case 
PCMCIA SLOT Quick Charger OS vier alminsiienectaadees 89 
1, C29 2 | Set eee Oe as 199 Memory: 2MB/4MB/8MB......... CALL 


T1900/T1900C i486SXA 20MHz, 4MB, 8K cache, Win, DOS 5.0 


Mono, 120/200MB....°1459/°1669 Color-P, 120/200MB .............. $9039/°2249 
T1950/T1950CS/T1950CT i486DX2 40MHz, 4MB, 8K cache, Win., DOS 6.0 

Mono, 120/200MB... *1839/°2039 Passive Color, 120/200MB.... 2429/2629 “itel IBM PS/note™ 

Active Color 120/200/320MB .............sscesesseeeeeeeteeseseeeeeeeseneeees 2799 /°2969/°3299 inside IBM Quality and Relability PSNOTE 


T4600/T4600C i486SL 33MHz, 4MB, 8KCache,Win., DOS 6.0 ee 
Mono, 120/200MB....'2429/2629 Color-A, 120/200/340MB'3759/°3969/°4359 © Intel 386SL-25MHz Quantity Limited 













T6600C, T6600C/CD, T6600C/CDV Color-A, i486DX2 66MHz, 510MB HD, * 85MB Hard Drive * 2MB memory 
8MB, 8KCache, AC Power Only, Win, DOS 6.0. ColOf.......sccsssssessssseees *5999 = Free Software includes IBM PC-DOS 5.0, 
CD-ROM or C/CDV, CD-ROM & DVI ...cccsscssssesssssseesssssseeseessteeeense ‘6499/°7499 MS Windows 3.1, PRODIGY & more! 
TravelMate 4000E WinSX/25 Mono. ..................... 1849 ° 
4? TEXAS __ TravelMate 4000 WinDX/25 Mono. Ci} oe canp Introducing DeskJet 310 & 
INSTRUMENTS 120/200MB.......cccccccscsssscssesessessessesessesseseeseseeees *4999/°2179 Toe ee ae e ‘ ‘ 
TravelMate 4000 WinDX2/50 Mono. 120MB ..........c:scssssssssssssesssstensee ‘2529 ee eel DeskWriter 310 Inkjet Printers 
TravelMate 4000E WinDX2/50 Mono. 200MB............ j..cccecsseeseeeseeteeeeeeee 2699 \ 
TravelMate 4000E WinSX/25-Advanced Passive Color .................... 2099 CO_OR Only... § 
TravelMate 4000 WinDX2/40 Color ................ccccececccceeceeeeenteeeeeeeeeeeeees 2959 ° ° ' 
TravelMate 4000E WinDX2/50-Dual Scan Color... ‘3219 Capable Kit Available! 
TravelMate 4000E WinDX2/50-Active Matrix Color ......................00 °3799 P 
AST. PUT Includes HP Quality and Reliabilit 
The — br eal PCMCIA SLOT NEC ? sais fe i ae y 
f includes HP DeskJet 310 Printer Thermal inkjet 
pany PANT ee pee BOE 0 ih PCMCIA SLOT printing for DOS and Windows. 300 dpi. 
Mono 80/120/170MB....°1659/1 769/1869 NEC VERSA 486SL 2 ppm for LQ (167 cps) & 3 ppm for draft 
Color 120/170MB.........:::::0::+ *9999/°2529 i486SL™, 8K Cache, 4MB (330 cps). Over 16 million colors 
ColorPlus 170MB.............cscccececee *3299 RAM (exp. to 12MB), 256K available (depending on S/W). 84 
Flash ROM, removable bitmapped typefaces. Parallel VF. PCL | 
AST BRAVO LC Desktops i486 processor, 1.44MB 3.5” FD, LB video, Shown with Level 3 w/ext. 4.3 lbs. 12”x2.5"x7.75". 
8K cache (64K on 4/66q),1 .44MB, 3.5” FDD, 83 key keyboard. 11.7’W X optional 1 year warranty. C202 FA siacioitbencietien 5299 | 
DOS 6.0, Win., mouse and mouse pad. 9.4”D 2.10’H. DOS 6.0. Win. 60 sheet cut HP DeskJet 310 Printer w/ 60-sheet 
123W: 120MB, 4MB RAM, 1MB graphics VERSA i456 Monochrana A cut sheet feeder C2622A ...esssssssesee *359 
aeglt 9.4” STN LCD. 640x480, 64 HP DeskWriter 310 Printer For MAC Systems. Same as DeskJet 310 
7 oh Naa oa ih idl al shades of gray, 6.10 Ibs. lus ColorSync support w/ System 7.0.1. 35 scalable fonts. Works with an 
BIFRS SSREES Voie viv caiiicsaivintiosvancass 999 25MHz 120MB 39639 plus Voloroyne Supp y y 
4/33 DX-33123W ...................... $4259 33MHz 180MB S/W applications for System 6.05 & above. Serial/AppleTalk interface. 
4/50d DX2-50 213W et tuscaseescaeeens +4 769 33MHz 250MB C261 7A PTTTTITITILILILII rrr 
4/66d DX2-66 213W .................00 1999 ; HP DeskWriter 310 Inkjet Printer w/ cut sheet feeder 
VERSA i486 Color Takes Up: OU SISOS C103 baa heat carieeac ist cchnsenleneststcttanarete coins $359 
AST BRAVO Mini-Tower i486DX, DOS 6.0, is LCD. Genuine HP Accessories 
pHa Or eae cat Gn 70MB, (SVGA), 6.8 lbs. 60 sheet cut sheet feeder C3005A .....°69.95 Color kit C3067A ...ssssseesees $39.95 
4/33 DX-33 173W/343W... 1499/1929 25MHz 120MB Rechargeable NiCd battery C3003A ..634.95 Carrying Case C3050A ....°69.95 
4/66d DX2-66 173W/343W. ‘1999/2469 33MHz 180MB Worldwide Rapid Recharger C3004A ssssisissnssncssecsisccassoscssseossusnansavanseesan 569.95 





33MHz 250MB HP Support Pack 3 year express exchange warranty. HIS461A wees $55 





ORDER INFORMATION: Minimum order $80. Minimum shipping and handling per order $11.95. MasterCard, Visa and Discover accepted for USA, Canada, e a 
APO, FPO and Puerto Rico. FLEXCARD accepted for continental USA only. A $10 surcharge on credit card orders for APO, FPO and Puerto Rico. C.O.D. as ee oe a oak 5588 USA = ey * FLEX 
order under $500.00, add $5.00; over $500.00, add $10.00 check warran bet ta ah ce foes UPS Red/Blue C.O.D. rates. APO/FPO, add 5% to cover F 

additional shipping and handling. Call for PAL rates. CORPORATE/GOVERNM RS: Corporations rated 1A1 or better and government agencies Gvn’tv/Ed. FAX (708) 351-9871 1 -800- 3 3 3- 451 5 
accepted on Net 30 terms with receipt of a valid purchase order. Leasing Plans avalate for qualified businesses only. RETURN PRODUCT INFORMATION: Habla eopene) 1-800-723-5500 ° (708) 582-6142 Jour id 





All returns must have prior authorization from our Customer Service Department (1-800-955-1488 or 1-708-351-7172 Mon. - Fri. 7:30 a.m. to 6 p.m. & Sat. 9 7 2-6179 

a.m. to 2 p.m. CT). All returns must be in as-shipped condition, with original packaging, including all warranty cards and manuals. Product Returns may be fy liner lhe icra (708) 824-6680 = 58 sien 24 Hours 
subject to a restocking charge. We will only accept returns on unopened and non-downloaded software. Software compatibility guaranteed only if we have g ree “ap 
downloaded it on your new FLEX system. Thirty (30) day money back guarantee applies to FLEX system only (does not include printers or other non- (7:00 Uhr bis 15:00 Uhr)(Midnight to 9:00 a.m. CT) 4 P.M. 
installed peripherals). We will not accept returns on laser printers if toner cartridge has been installed. All prices and specifications subject to change, without Customer Service 1-800-955-1488 9 AM. & Sunday 
notice. Not responsible for typographical or printing errors. All trademarks and registered trademarks are of their respective holders. @ 1993 USA FLEX. (7:30 a.m. - 6:00 p.m. Mon.-Fri., Sat. 9 a.m. - 2 p.m. CT) 
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PRINTERS 
IBM? 



















































aes PRINTERS Ee «=6—CD-ROM Bundics a «=| Gm §=6Sound Cards and Video Boards aa 
wee | BY LEXMARK™ Sony Desktop Library MediaVision . 
LaserPrinter 6 ..............::0:0+ TTL LL” OY BLU Beg Wo Wt Bs eee eee ener $459 ProAudio Spectrum 16.........-s.-sescerereeeeeeees *165 
poet ted ] ae ce Saree ae Etter! CDU- 7905 ceases wsbatcsenuiveipicdezsctes $549 iar : ceeeeaeeseaesneaseseneneeneeeeneey tee 
aserPrinter 4039 10R................ oa: $ usion fi sastindldnionecnd team’: 
LaserPrinter 4039 12R.............. Hee) ney ee Pro 16 MultiMedia Internal 
rene pe te saeeesseanenens a. = Omni CD™ (Int,) D1-131009 360 SUIT Noi ctanssisanrcictaesien rn cisnceee $849 
itak Kbeeweewees . ze eee eee esses eee eee eee $ 
LaserPrinter 4039 16L........ 9799 Discovery CD 8 (Int.) DI-DSCI-B .escesss- SS ie eopemm se 100 aaipeikcoueanipeaeldie 
Se ee 7 ee ee Discovery CD 16 (Int.) D/-DSCI-16........... *419 Sound Galaxy Basic + nn © f: 
PS4079 COlOr o.oo cccecee 82499 Edutainment™ 16 (Int.) D/-EDTI-16 ......... *479 Sound Galaxy Basic 16 Extra... $435 
2380 Plus/2381 Plus............ $399/8439 Digitaledge CD™ (Int.) D/-DIGI ............++ *629 Sound Galaxy Sony Adapter ..........:::ccee $10 
2390 Plus/2391 Plus............ $399/8439 Texel Home Bundle Int./EXxt. .........ceeeeeeeeeees $499/*599 Creative Labs 
MultiMedia Bundle Int./Ext. ............... $829/*929 Sound Blaster Pro Deluxe .............::esee $119 
2 Business Bundle Int./Ext................... $599/°669 Sound Blaster 16 Basic ...........cccccccesssseee $139 
gat ss is J ee vcs Sound Blaster 16 SCSI-2™ ........eeeeeee $179 
ACTION.LASER 1000 ..............-+-. $589 Mitsuml DI-LUOOS (Int) ..........s.sessssssssecsesesseseeseeeees $169 Sound Blaster 16 SCSI-2 _ . 
ACTION LASER 1500 ................. ‘649 Sony Double Speed SCSI Advanced Signal Processing ................ 219 
ACTION LASER 1500-1 $699 ‘ Sound Blaster 16 MultiCD™ ................ $169 
sonesvresessens terial DI-CDU-S6LA0T ei iieosssicniseanssscieess OOO Sound Blaster 16 MultiCD 
External D/ -CDU-781 Pe sc di vhecage wasuivs mre 519 Advanced Signal Processing ..........:.s $189 
pe $169 LQ-870.......... Sony Interface Kit Int/EXt. ................°99/109 WaveBlaster™ ......csccccssssccssesessesesneesssseees 879 
AP 3250 ...... $174 LQ-1170 ...... $598 Micro Channal Interface Kit ........... eee $199 Voice ASSISt™ .....ccccccessessecesceceeseeceeseeeeseeseens $59 
AP 3260 ...... 209 LQ-2550 Clr. °899| Teac pebseria) 1) 1+C D508 ches eects ccchaievesconevansatonss $339 New Media Graphics 
LQ-570+ .......°239 DFX-5000 ..°1299) Texel = CD-ROM INL /EXt. ......--eessseeeteeee $489/°569 TADS Ul ccierertuncenae ra ounce $3.45 
FX-870 ......... $268 DFX-8000 ..°2199 : $ 
Stes $349 Stylus 300 ...°234 Toshiba Internal XM340/B-TA BY I ucucauvjaeide See We EI FE nconnacccccsdcsineersnsevinzisionnsisenenonnenben 249 
or $359 Stylus 800 ...°279 External 3401] E100000 ......cccccccessesseeeeeeeee 499 ADS VideO CliPDer .......--essesessecsssseeceeenneneeseesse BOG 
NEC-New 3x MultiSpin Family PC Prime Time Sasswcsnoeteceeestadsweauanenseaeebnebest ble 
- 3Xi Internal D1-CDR-3XI Te Cee $469 VGA-TV Elite pbddee SAS ceSeceberSedpenaaeesecssvevanedaves 269 
Panasomc, 3Xe External DI-CDR-3XE. -.scsssesssseessseeeee 560 |) Speakers a! 
een panies 3Xp Personal - White D/-CDR-3XPW or ree 575 
KX-P4400.....°549 KX-P4440.. 1144 : AyD I-CDR-SADG  asiroiwsginortisisrssnnsinients Bi PAGS 1 ccicinuneseatvcneseasinicdicabes boeritiacnaenatnnaa 15 
KX-PA410 9549 KX-P5400 ...1049 Chinon Internal DI-CDS-530 -sipesssssesseecessnesrreeren 359 ACS100 cccccccccssssessssessssssessssssssssssssssssssnsee 145 
KX-P4430 ... °639 External D1-CDX-535. ..esssesseeereeteeteeee *429 FSG bicscarcssecttncsiauien eat suauion $285 
DOT MATRIX PRINTERS 
KX-P1150 ....5129 KX-P1624 ....°375 MONITORS VIDEO CARDS 
KX-P2180 ....°154 KX-P1695 ....°384 
KX-P2023 ...°189 KX-P2624 .....395 QD ee igariio 
KX-P2123 ....8224 KX-P1654 ....°589 piaMOND STE ALTH PRO VLB 
KX-P2124 8294 KX-P11241..°209 FA” SVGA......5409 | FRRMRRM TON ooo eccreeessee $219 OMB $339 
Factory Serviced NE SG seiiinenicscssssavesies 8249 VIPER VLB °MB et ees eng $399 
3FGx Bet $349 , 14” 1451 Ni ierek Senne eee $969 PTEUURELEPE TE 
Al EC 4FG ............ 8429 14” CPS 1461 LR 0... 3299 GRAPHICS ULTRA+ 
5FG $1079 15” CPS 1561/1560LR.............. $369/5379 QMB ......cccceecsecscesseeseees 239 Edad 
PRINTERS Special Purchase 17” CPS 1760 «eee 9 GRAPHICS ULTRATM PRO Perecoo 
Silentwriter Model 610 3629 3D PERE eee $359 LE 2MB ISA/VLB/EISA seceee $359/$359/399 
Silentwriter 95f/fx .............. MUG ¢=" roa 1280+ 1MB 
Silentwriter 97/97fx.......... 4” LX1450 LG.......... $319 SAVED oii nscss $159/°169 
Silentwriter Model 1097 ............ $1379 ” $ Fahrenheit VA 1MB 
| 15” MX15F................. 519 
NEC Jetmate 1000 ..................04. $269 ELECTRONICS 17? MXA7E occccccccccee-8949 ae om ee m 79 
” $ elsius VLB 1MB/2MB ........ $239/*299 
a a Sy acMenior 2 1039 HITACHI SuperScan™ H-P FAX MACHINES 
” $ 
wy TEXAS 14” faunctlaster SSH ie: 8269/8299 15” 15S os eesesseeesees 489 
INSTRUMENTS 15” SyncMaster 15C................... $449 7” Elite 17.............. 1349 Ae ceaan 
17” SyncMaster 4 Plus............... $619 20” 20S ........-- eee *1389 ; ; 
microWriter Basic 17” "SyncMaster cc. $899 20” Pro20...........0000+- s1689 HP FAX-900 Plain paper fax .......°769 
microWriter PS23 21” Pro2t/Elite21 esses s9499/82499 HP FAX-310 Plain paper fax .....°1179 
microWriter PS65 FLEX VISION hae 
microMarc™ 14” VGA MONO......5119 ° 
After 30 rebate thru 12-31-93. B14” 1024X768 NI .....265 14” CPD-1320............ $329 @Hayes Int./Ext. 
~ 15” 1280X1024....... 8429 17" ee eed er $949 ACCURA 2400..................:::c:eee $65/575 
20” GDM-2036S....... $2069 ACCURA 96+fax96 .............. $489/209 
Canon DATA CARTRIDGE? TAPE BACK-UP ACCURA 144+fax1 1) eee eene $499/$229 
BUBBLE JET PRINTERS aM Buy 5 get the . Optima 144+ fax Pocket Ed. ....... $119 
BJ-1 0ex Portable errr rere eee ree errr $239 DC2000 40 /80MB sa a Ae . (Robotics 
BJ-200* Narrow Carriage sencecsecese $259 DC2120 120/250MB Berney ae $4 5.95 =e : S 9600 FAX ....... $4 Levies 
ard tanh : 22 19C2120 120/250MB v.00... 
ceed den Carriage.............. 54 posi DC2120 Ximat (QIC-80)....... $20.95 ea. Ask about special on tape c ae 14.4 FAX ............. $479/5199 
BY-820C C “ sclera tauaioaie ni sjq09 DC2120 Rhomat ............--. 305.45 ea, JUMBO 250 Intv/Ext............... NIDAOED Sh ee 
: va a UES TICGIOA, cccicasersrserscastcosousninte. $16.95 ea, JUMBO TRAKKER 120MB........... $289 FLEX ultimate 
BICBOD CONN psstiisensnscsieiierereer 589 C6150 250/500MB ........... $17.95 ea. JUMBO TRAKKER 250MB..........°349 _ 14,400/14,400 V.32 MODEM 
LASER BEAM PRINTERS DC6250 250/500MB ............ $99.95 ea. POWERTAPE™ Communication S/W and FaxWorks 
LBP AAD .bsccties aucnuasnions $589 1PC6525 350/700MB ............. 997.95 ea. 2GB Int/EXt. ................ccese $949/$1089 Fax S/W both for DOS and Windows. 
*After $30 rebate thru 12-31-93. 4GB IVER, .n222...6605.00:..;. $4489/*1589 Int. $149 Ext. $169 
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*1 FREE cartridge per customer thru January. 


471 Brighton Drive, Bloomingdale, IL 60108 








Featuring Award 
















































TO 
ORDER, 
CALL... 


1-800- 766- 1940 


No Surcharge 
On These 
Credit Cards 


Federal Express® 
Delivery Service 
Available 














wi TEXAS 
















TEXAS siamo 
INSTRUMENTS (22a: 


New microLaser™ 


Pro 600 Laser Printer 

600 d ni : ppm. 25MHz RISC processor. 

6MB exp. to 22MB). Adobe PS Level 

2 S/W a CL 5. Adobe IntelliSelect auto. 

language switching. AppleTalk and high- 

speed parallel I/F. Auto port switching. 
omp. with MAC, DOS, Windows. 1 year 


warranty and TI toll-free tech. support. 

PS23 23 scalable PS and 8 PCL 5 fonts 

DOS IIOODOO? sirisiissieness ediuadetatieiterdreeitonse *1309* 
PS65 65 scalable PS and 8 PCL 5 fonts 
2633500-OOOI ....cceccceeeecccsccccssscccsecsccssssceaees *1529 
OPC Cartridge 2633476-0001 ........:sss00 *149 
Imaging Cartridge 2633482-0001..............+. 159 
Legal Paper Tray 2633486-000/...........000006 *79 
Envelope Tray 2633485-000] .............sss00000 *89 


PowerStep™ Upgrade 26335/1-0001 ....... *289 
PS 23-to-65 Font Upgrade 9784002-0001 ..*189 
“After *60 end user rebate (thru 12-31-93). 


ORDER INFORMATION: Minimum order $80. Minimum shipping and handling per order $11.95. MasterCard, Visa and Discover accepted for USA, Canada, 
APO, FPO and Puerto Rico. FLEXCARD accepted for continental USA only. A $10 yep on credit card orders for APO, FPO and Puerto Rico. C.0.D. 


order under $500.00, add $5.00; over $500.00, add $10.00 check warrai 


aereitan tat ei handling. Call for PAL rates. CORPORATEIGOVEANMENT ORI ORDERS 
Net Leasing Plans available for 


terms with receipt of a valid purchase order. 
pe arehdiporfee 
a.m. to 2 p.m. CT). All returns must be in as-shipped condition, with original 
subject to a restocking charge. Mo heer cg optic: ai 
downloaded it on your new FLEX system. Thirty (30) day ok guarantee a 
installed peripherals). We will not accept returns on laser printers i inet cartridge has 
Notice. Not responsi 


quali 
authorization from our Customer Service Department (1-800-955-1488 or 1-708-351-717. 


tions subject to change, 
for typographical or printing errors. All trademarks and registered trademarks are of their respective holders. @ 1993 USA FLEX. 


inning Texas Instruments Printers! 


New microLaser” Pro 600 


INSTRUMENTS 60 dpi Printing! 
Starting At... 





microWriter™ 


Page Printers sis rerse 
300 dpi. 5 ppm. coer oc 
16MHz 68000 processor. 
250 sheet paper tray. 
Warranty: One year return to depot 
and 5 year printhead. 


microWriter Printer 512K RAM (exp. to 
4.5MB). HPLJIl emulation. Centronics-type 
parallel interface. 4 HP LJ-II fonts 

2633721-0001 


microWriter PS23/PS65 PostScript® 
Printers 2MB RAM (exp. to 4MB). 

HPLJII and PS emulation. Centronics-type 
parallel and AppleTalk interface. 

Compatible with MAC, DOS®, or Windows®. 
PS23 23 PS outline fonts 263372/-100/.°679 
PS65 65 PS outline fonts 2633721-2001 *939 






Toner Kit 2633737-O00] ........cccccceesseceeeseees *45 
1MB upgrade 2633717-0001  ........:.cccsccee- *85 
2MB upgrade 2633717-0002  .........s0sccc00e8 *169 


Universal paper feeder 2633724-0001 ....... *85 


CIRCLE 210 ON READER SERVICE CARD 


Blazing 

- RISC processor quickly 
processes complex graphics 

- 8 pages per minute 

- 6 MB of memory (Maximum 22MB) 












"1309 


*After *60 end user rebate (thru 12-31-93). 


Speed! 





Razor-Sharp Printing! 


- 600 dpi resolution provides four times 
as many dots as 300 dpi 

- TI’s Microfine Toner sharpens 
the edges of graphics and text. 


More Fonts! 


4 


POSTSCRIPT 


Convenience! 
- Automatic language switching 
- Automatic po 





- 23 or 65 scalable Adobe 
PostScript fonts 
- PCL 5 with 8 scalable fonts 














microMarc™ 


Inkjet Printer 

128 nozzle thermal Inkjet 
printing. 300 cps in draft/ 
LQ mode. 300 dpi. 24K 
buffer. 3 font families. Parallel I/F & PCL3 
comp. Bi-/uni-directional. Selectable print 
direction. 100 sheet auto sheet feeder. 1 
year limited warranty. 2558405-000/ .....5249** 


microMarc™ Inkjet Accessories 
microMarc print cartridge 2558406-0001 ....*39 
**After 30 end user rebate (thru 12-31-93). 


Special Prices On 
microLaser™Plus | . 
Printers 300 dpi, 9 ppm, 
512K, 2 font slots, HP LJ-lI 
emulation, 250 sht. tray, “ : 
pei7 WAIT. 2559820-0003 .....20-ceeeceeeesee 5869 
PS17 17 PS fonts, 1.5MB 2559821-0007 .*765 
$35 35 PS fonts, 1.5MB 2559821-0003 °810 





TuABO PS Level Pa 35 PS fonts, 2. ae 


2559871 450) 


08) 582-6206 08) 351-7204 Te B- ES7 
UPS Red/Blve C.0.D. rates. APO/FPO. add 5% to cover Gun 800-723 228 tr dla = F’ E 
tions = 
leon [RETURN Pi RODUCT T INFORMATION: Habla Espanol 1-800-723-5500 * (708) 582-6142 1-800-766-1940 
ri. 7:30 a.m. to6 p.m. & Sat.9 Pour les Francophones 1-800-723-2256 « (708) 582-6179 
meray Foi any cards and mans manuals, Product Returns may be Verhandlungen in deutsch (7: 924-6680 meee rior 
jes to FLEX system only (does not not node printers or other non (7:00 Uhr bis 15:00 Uhr)(Midnight to 9:00 a.m. CT) -4P.M. 
or ratsbed. Al prices and Customer Service 1-800-955- vice & Sunday 
(7:30 a.m. - 6:00 p.m. Mon.-Fri., Sat. 9 a.m. - 2 p.m. CT) Code # PM12B3 





i: SRR ence cane ERR aINRTE CE! 





7 
ok 














Products © Services [hat Please Your Palette... 
At Prices That Please Your Wallet 


Picture your ideal computer system. Does it have a large hard drive... 
a high-resolution monitor...a sleek, sturdy design? The system you’re 
imagining can be a reality. Call the computer professionals at 
MidWest Micro today. 


Winner of 14 Computer Shopper Best Buy Awards and PC 

Computing’s Five-Star Rating for outstanding service and price 
performance, MidWest Micro offers creative, cost-effective solutions for 
all your computing needs. 


30-Day Complete Satisfaction Guarantee 


Purchasing an Elite System or Notebook from MidWest Micro is risk-free. Try an 


Elite System or Notebook for 30 days. If it doesn’t meet your needs send it back 
and we’ ll refund your money. It’s that simple. 


Technical Support/Customer Service 
Our System Consultants do more than answer questions; they listen to your needs, 
analyze the situation and then recommend a solution. You can depend 
on MidWest Micro’s Technical Staff to help keep your Elite up and 
running through even the most difficult applications. 


Guaranteed Performance 
Because you need a computer you can depend on, Elite Systems, 
Notebooks and SubNotes are backed by a one year warranty. 
During that time we offer immediate parts replacement for 
components which you can easily install. For internal repairs, 
simply send us your system or notebook and we’ll correct the problem 
within 72 hours. 


24-Hour Shipping 

Why wait weeks to get the system you want? Order from MidWest Micro and get 
your Elite System or Notebook fast. Most standard configurations are shipped 
within 24 hours. If you’d prefer a custom configuration, we’ll do our best to have it 
on your doorstep within 72 hours. 


Custom Configuration 
Get your system or notebook the way you want it. We can install fax modems, 
Microsoft Windows, more RAM, a larger hard drive and all the other 


Prcomputing accessories you ve been looking for in a system. Ask your sales repre- 
Computing sentative for details. 


wk KKK 





Elite Systems — The Reason Other Companies 


Are Going Back To The Drawing Board | 








Classic Styling 


Each component of an Elite System perfectly complements the 
other. From the fastest motherboards to the highest resolution 
monitors, the most reliable hard drives and the durable cases which 
frame our Elite Systems, you can be sure you’re getting the best 


system available for your money. 


Rich In Features 


Elite Systems come with SVGA cards, high-speed RAM, 3.5” 
floppy drives, formatted hard drives and Microsoft DOS 6.0 and 


Microsoft Windows® installed. 


Call MidWest Micro today. You’ll be glad you did. 


*Some configurations do not ship with Windows. 


VESA Value Systems 
486DX-33 $1499 
#006329 

Elements 


¢ VESA Local Bus Motherboard 

* Intel 80486DX-33 Processor 

¢ 128K High-Speed Cache 

¢4 Mb High-Speed RAM 

¢ 32-Bit VESA Local Bus IDE Card 

¢ 245 Mb IDE Hard Drive 

¢ 1.44 Mb 3.5” Floppy Drive 

¢ 1.2 Mb 5.25” Floppy Drive 

¢ 14” SVGA .28 Non-Interlaced 
Color Monitor : 

¢ 32-Bit VESA Local Bus SVGA 
Video Card 

¢ | Parallel, 2 Serial & 1 Game Port 

¢ 101-Key Enhanced Keyboard 

* High-Resolution, 3-Button Mouse 

¢ 5-Bay Mini-Tower Case 

¢ FREE Microsoft DOS 6.0 Installed 

¢ FREE Microsoft Windows Installed 


486DX2 -50 $1569 


#006330 
486DX2 -66 $1699 


#006331 


Multimedia Package 

Experience The Thrill Of Sound And Motion! 

Package Includes: 

¢ Dual-speed CD-ROM drive 

* Aztech Sound Galaxy 
BX II Sound Card, 

¢ Speakers 

¢ CD-ROM titles: U.S. Atlas, 
21-volume Multi-Media 
Encyclopedia, Reference Library 





VESA Windows Systems 
486DX-33 $1649 
#006332 

Elements: 


¢ VESA Local Bus Motherboard 

¢ Intel 80486DX-33 Processor 

¢ 128K High-Speed Cache 

¢ 4 Mb High-Speed RAM 

¢ 32-Bit VESA Local Bus IDE Card 

¢ 245 Mb IDE Hard Drive 

¢ 1.44 Mb 3.5” Floppy Drive 

¢ 1.2 Mb 5.25” Floppy Drive 

V¥ 15” SVGA .28 Non-Interlaced 
Multi-Scan Color Monitor 

V Diamond Stealth 24 VESA Local 
Bus SVGA Video Card 

¢ | Parallel, 2 Serial & 1 Game Port 

¢ 101-Key Enhanced Keyboard 

¢ High-Resolution, 3-Button Mouse 

\ 7-Bay Full-Tower Case 

¢ FREE Microsoft DOS 6.0 Installed 

¢ FREE Microsoft Windows Installed 


486DX2-50 $1699 
#006333 

486DX2-66 yp , $1849 
#006334 \ 





VESA Multimedia Systems 
486DX-33 $1899 
#006335 

Elements: 


¢ VESA Local Bus Motherboard 

¢ Intel 80486DX-33 Processor 

¢ 128K High-Speed Cache 

¢ 4 Mb High-Speed RAM 

¢ 245 Mb IDE Hard Drive 

¢ 32-Bit VESA Local Bus IDE Card 

¢ 1.44 Mb 3.5” Floppy Drive 

V Dual Speed Multi-Session 
Multimedia CD-ROM Drive 

V 3 Disk CD-ROM Software Library 

V 16-Bit High-Performance Sound Card 

V Digital-Quality, Compact Speakers! 

V 15” SVGA .28 Non-Interlaced 
Multi-Scan Color Monitor 

¢ 32-Bit VESA Local Bus SVGA 
Video Card 

¢ | Parallel, 2 Serial & 1 Game Port 

¢ 101-Key Enhanced Keyboard 

¢ High-Resolution, 3-Button Mouse 

¢ 5-Bay Mini-Tower Case 

¢ FREE Microsoft DOS 6.0 Installed 

¢ FREE Microsoft Windows Installed 


486DX2-50 $1949 
#006336 
486DX2-66 $2099 
#006337 


Policy: No service charge for credit card orders. 
Prices are subject to change. Repair or replacement 
of defective products is at MidWest Micro’s 
discretion. We are not responsible for errors in 
typography and photography. Original shipping 
and handling fees, as well as return shipping 
charges, are non-refundable. There are no returns 
for credit after 30 days. The following are subject 
to a restocking fee: items returned after 30 days, 
products returned in non-resellable condition, 
products returned in cartons other than the 
original. All products are trademarks of their 
respective manufacturers. All registered and 
unregistered trademarks are the sole property of 
their respective companies. 









VESA CAD Systems 
486DX-33 $2329 
#006338 

Elements: 


¢ VESA Local Bus Motherboard 

¢ Intel 80486DX-33 Processor 

¢ 256K High-Speed Cache 

V 8 Mb High-Speed RAM 

¢ 32-Bit VESA Local Bus IDE Card 

V 340 Mb IDE Hard Drive 

¢ 1.44 Mb 3.5” Floppy Drive 

¢ 1.2 Mb 5.25” Floppy Drive 

V 17” SVGA .28 Non-Interlaced 
Digital Color Monitor 

V Diamond Stealth 24 VESA Local 
Bus SVGA Video Card 

¢ | Parallel, 2 Serial & 1 Game Port 

¢ 101-Key Enhanced Keyboard 

¢ High-Resolution, 3-Button Mouse 

¢ 7-Bay Full-Tower Case 

¢ FREE Microsoft DOS 6.0 Installed 

¢ FREE Microsoft Windows Installed 





-486DX2-50 $2399 
#006339 
486DX2-66 $2559 
#006340 


MidWest Micro 


6910 U.S. Route 36 East, Fletcher, Ohio 45326 


1-800-682-7256 
Fax:1-800-562-6622 


Monday-Friday: 9 a.m. to 7 p.m. Saturday: 10 a.m. to4 p.m. 


GS 2 


For your protection we check thoroughly for stolen credit cards. 


AD#G1201 


Picture Perfect For Home, Office Or Travel 





Beyond power management, 
Intel’s 486 “SL-Enhanced” 
processors are upgradeable to 
deliver the high-end processing 
speeds you'll need in the future. 
Choose between a 486SX-25, 
486DX-33 or 486DX2-50 and 
feel confident that the Elite 

€@) Notebook will meet your 

*=) needs for years to come. 


i” 486SX/DX Notebooks are 

wae’ available with a 10” active-matrix 
color, dual-scan color or monochrome screen and up to a 340 Mb hard drive to 
capture your work in style. For maximum versatility they also come with a 
PCMCIA Type III slot which accepts two Type II cards or one Type III card. Swap 
modems, LAN, storage, or flash cards without powering down. 


Elite 2 
480SX/DX § 
Notebooks } 


Enhance Your Images 
With Intel’s “SL-Enhanced” 
Processors 


For robust power 
management and long 
battery life, choose 
Elite 486SX/DX Notebooks featuring Intel’s 486 “SL-Enhanced” 
microprocessors. Designed especially for portable computers, these chips 
support the system management mode (SMM) which lets power 
management software operate independently of the operating system. 

























And because they have a static design, the clock signal can be slowed Order your 486SX/DX Notebook today and discover how Elite Notebooks raise 
or stopped to conserve power. computing to a fine art. 
Elements: isch avis 
Processor: irae 
Intel 486SX-25, 486DX-33 or ii aaa 
486DX-50 SL-Enhanced 512K DRAM plus 64K 
upgradeable processor VRAM for turbo bus 
RAM: accelerated video technology 
4 Mb, expands to 20 Mb Simultaneous video on active-matrix 
486SX-25 | 486DX-33 | 486DX2-50 yaa prive: and monochrome models 
Monochrome 80 Mb, 120 Mb,.200 Mb or 340 Mb —86 keys with 101-key emulation 
005501 $1529] 005516 1769 | 005531 $1799 Screen: Built-in trackball | 
Dual-S Col 10”, 640 x 480 VGA resolution Built-in 1.44 Mb, 3.5” floppy drive 
sa al $1999 $9399 $04 Backlit display Advanced Power Management 
= = ais eae Color - 256 colors One parallel and one serial port 
Active-Matrix Color ouak -™ aa a = - 64 gray shades fea ante aes 
attery Life*: 
a —* — Active- Matrix Color - 3 hours One PCMCIA Type III slot/ two 
For an 80 Mb hard drive subtract $40. For a 200 Mb hard drive add $100. Dual-Scan Color - 4 hours iat eee 
For a 340 Mb hard drive add $280. Monochrome - 6 hours FREE AC adapter and utilities disk 
FREE MS-DOS 6.0 installed 


*Battery life measured with Power Management enabled. Actual battery life may vary. 










Brilliant [deas Require Brilhant Performance 


Elite 486SX-25 SubNote 


Illustrate Your Points On This 10” Screen 


You'd think a small 3.9 Ib. SubNote would be hard to work 
on—but it’s not. Elite’s 486SX-25 SubNote delivers 640 x 480 
VGA resolution on its 10” high-contrast screen so you can 
illustrate charts and graphs that are easy to read. 

And unlike other notebooks that leave your wrists hanging, the 





Elite SubNote offers a built-in trackball and extended palm rest 


to support wrists. 


486SX-25 SubNote 
Model Item # 
80 Mb 005575 
120 Mb 005576 
200 Mb 005577 
340 Mb 005578 


Price 
$1439 
$1479 
$1579 
$1759 


Elements: 
Processor: 
Intel 486SX SL-Enhanced 
upgradeable processor 
Processing Speed: 
25 MHz 
RAM: 
4 Mb expands, to 12 Mb 
Hard Drive: 
80 Mb, 120 Mb, 200 Mb or 340 Mb 
Screen: 
10”, 640 x 480 VGA resolution 


Management. 


But, that’s not all! The Elite SubNote receives rave reviews for its 
special Intel SL-Enhanced processor that conserves power and extends 
battery life up to five hours when combined with Advanced Power 





For extra power take advantage of the SubNote’s PCM- 
CIA Type II slot. It lets you insert credit-card sized 
PC cards for modems, flash memory, network 
adapters and more. 


Get the picture? Now get the Elite 486SX-25 SubNote and get a whole new 


view of portable computing! 


Backlit display 
64 gray shades 

Battery Life*: 
5 hours 

Weight: 
3.9 Ibs. 

512K DRAM plus 64K VRAM 
for turbo bus accelerated 
video technology 


Simultaneous video 


83 keys with 101-key emulation 


Built-in trackball 

External 1.44 Mb, 3.5” floppy drive 
Advanced Power Management 
Nickel metal hydride battery 

One parallel and one serial port 
External VGA and keyboard connectors 
One PCMCIA Type II slot 

FREE AC adapter and utilities disk 
FREE MS-DOS 6.0 installed 





Elite 486SLC -33 Color! Viiaiechrosive N otebook 


486 Notebooks At Starving Artist Prices 


Get more power for your money with Elite 486SLC-33 
Notebooks. Available in color or monochrome, these note- 
_books come with fast 33 MHz Cyrix processors, internal cache 


memory, and up to 8 Mb of RAM. 


For maximum system flexibility, you can add an additional 
RAM module, a V.42bis internal fax modem or an external 


docking station. 


Both models provide non-glare VGA screens that eliminate 
distortion, flickering and eye strain so you can compute 


486SLC-33 Notebooks 
Color 

Model Item # Price 
80 Mb 005461 $1619 
120 Mb 005466 $1659 
200 Mb 005471 $1759 
Monochrome 

Model Item # Price 
80 Mb 005446 $1199 
120 Mb 005451 $1239 
200 Mb 005456 $1339 


Elements: 
Processor: 

Cyrix 486SLC-33 
Processing Speed: 

33 MHz 
RAM: 

2 Mb RAM, expands to 8 Mb 
Hard Drive: 

80 Mb, 120 Mb or 200 Mb 
Floppy Drive: 

Built-in 1.44 Mb 3.5” 
Screen: 

Color - 9”, 256 colors 

Monochrome - 10”, 64 gray shades 
Video RAM: 

Color - 512K 

Monochrome - 256K 


*Battery life measured with Power Management enabled. Actual battery life may vary. 





modem ring. 


Keyboard: 
83 key with 101-key emulation 
2-button thumball mouse 
Weight: 
Color - 5.7 Ibs. with battery 
Monochrome - 5.4 Ibs. with battery 
Battery Life*: 
Color - 4 hours 
Monochrome - 6 hours 
640 x 480 resolution 
Simultaneous video 
Advanced Power Management 
One parallel and one serial interface 
External VGA monitor and 
keyboard connectors 
FREE AC adapter carrying case and 
MS-DOS 6.0 installed 
One year manufacturer’s warranty 





comfortably. Text and graphics appear at 640 x 480 resolutions 
in 64 gray shades or an eye-catching 256 colors for graphic and 
spreadsheet applications. 


And if you get caught up in your creative endeavors, a quick 
glance at the LCD panel lets you know which drives are being 
accessed, when battery power is low, what function keys are 
enabled, whether external power is being used and if there is a 


Affordably priced Elite 486SLC-33 Color/Monochrome 
Notebooks are a real work of art. Order yours today! 





" | a 
MidWest Micro 
6910 U.S. Route 36 East, Fletcher, Ohio 45326 


1-800-682-7256 
Fax: 1-800-562-6622 


Monday-Friday: 9 a.m. to7 p.m. Saturday: 10. a.m. to4 p.m. 


GS 2 


For your protection we check thoroughly for stolen credit cards. 
Prices and availability are subject to change. We are not 
responsible for errors in typography and photography. 
See policy statement for further details. 


AD#G1203 







MidWest Micro’s Gallery of Products 












DOT MATRIX PRINTERS 
M-1809 000009 5309 
M-1909 000011 5349 
INK JET PRINTER 
HJ-400 004087 5279 
LASER PRINTERS 
HL-10h 004363 51249 
HL-10PS 004089 51499 
HL-l10V 004060 | 8959 
Canon 
BUBBLE JET PRINTERS 
BJ-10ex 002056 5249 
BJ-200 
$259* 
002815 
BJ-230 002818 $3779* 
BJC-600 002819 5599 
BJC-800 002816 51495 
BJC-820 002817 $1599 
LASER PRINTERS 
LBP-4SX 002979 $675 
LBP-430 003038 $599 
LBP-8SX 003037 $999 
XCITIZEN 
DOT MATRIX PRINTERS 
GSX-145 001179 5369 
GSX-190 002994 5167 
200GX Fifteen 002942 $309 
GSX-230 002995 $229 
GSX-240 003085 $279 
PORTABLE PRINTER . 
PN48 Pro 002943 5209 
LASER PRINTER 
ProLaser 6000 003098 5699 
DOT MATRIX PRINTERS 
AP-2250 003550 $125 
AP-3250 003090 5179 
DFX-5000 001180 51399 
DFX-8000 001182 82349 
FX-870 002094 8279 
FX-1170 004099 5369 
7 LQ-570+ 
$249 
002099 


LQ-870 001987 5465 
LQ-1070+ 002105 5389 
LQ-1170 001988 5635 
LQ-2550 000074 9939 
LX-810 000645 $175 
INK JET PRINTERS 

Stylus 300 003554 $235 
Stylus 800 003552 $329 
LASER PRINTERS 

AL1000 002125 5619 
AL1500 002185 $679 
EPL-8000 001194 


*Price with manufacturer’s rebate. Valid through 12/31/93. 


$875 


PRINTERS 


LEXMRK. 


DOT MATRIX PRINTERS 
IBM Personal Printer 2380 

(05907 "325 
IBM Personal Printer 2381 

005908 5449 
IBM Personal Printer 2390 

(005909 325 





LASER PRINTERS 
IBM LaserPrinter 10 005902 $1139 
IBM Duplex LaserPrinter 10R 

005940 51929 
IBM LaserPrinter 12R 

005938 51759 
NEC 
DOT MATRIX PRINTERS 
Pinwriter P3200 (002842 $229 
Pinwriter P3300 (002843 8329 
Pinwriter P6200 (102840 5409 
Pinwriter P6300 002841 5619 
THERMAL JET PRINTER 
Jetmate 1000 002849 5285, 
LASER PRINTERS 
Silentwriter 95f 002845 5889 
Silentwriter 95fx (0102847 51109 
Silentwriter 97 003140 51079 
Silentwriter 97fx 003175 51299 
DOT MATRIX PRINTERS 
KX-P1150 001672 +13) 
KX-P1624 001052 5349 
KX-P1654 001594 8549 
KX-P1695 000018 8369 
KX-P2023 001658 $199 
KX-P2123 001654 235 
KX-P2124 001657 $3()9 
KX-P2180 001653 $159 
KX-P2624 001651 5369 
LASER PRINTERS 
KX-P4410 001656 $559 

KX-P4430 ae 
+669 
001655 

KX-P4440 001674 $1249 
KX-P445]1 001615 51399 
KX-P4455 001596 $1729 
KX-P5410 001676 51029 
DOT MATRIX PRINTER 
SP-2412 004572 5165 
LASER PRINTERS 
Finale 8000 004550 51119 
Finale 80001 004571 51769 
SEIKOSHA 
A SEIKO GROUP COMPANY 
DOT MATRIX PRINTERS 
BP-5780 001897 $1175 
LT-20XL 001893 $305 
SP-2000S 001900 5195 
SP-2400AI 003040 5149 
SP-2400AP 003041 $219 








iL ak 
SCQF’ 
THE COMPUTER PRINTER 
DOT MATRIX PRINTERS 
NX-1001 001597 5139 
NX-1040 Rainbow 004080 5165 
NX-2420 Rainbow 001600 5289 
NX-2430 Multi-Font 002935 $235 
THERMAL FUSION PRINTER 
SJ-144 004067 5479 
LASER PRINTER 
LS-5 Laser w/toner 004362 5699 
Inf@tel 
PCMCIA FAX MODEMS 
9624 PCMCIA 001722 5199 
9648 PCMCIA 001624 5179 
14.4 PCMCIA 001812 5299 
MODEMS 
2400 Ext. 004750 $§5 
2400 Int. 004700 $35 
2400 Pocket 001702 549 
FAX MODEMS 
9624 Ext. 001556 879 
9624 Int. 004702 549 
9624 Pocket 001688 $75 
9624 V.42 Ext. 004755 599 
9624 V.42 Int. 004705 589 
9624 V.42 Pocket 001697 599 
14.4 Int. 
$149 
004766 
14.4 Ext. 004765 $179 
14.4 Pocket 001673 $189 
(Robotics 
MODEMS & FAX MODEMS 


Sportster 9600 V.42bis Ext. 

003693 +159 
Sportster 9600 V.42bis Int. 

003692 "1D 
Sportster 9600 V.42bis Fax Ext. 
003691 175 
Sportster 9600 V.42bis Fax Int. 

003690 5165 
Sportster 14,400 V.42bis Ext. 

003689 179 
Sportster 14,400 V.42bis Int. 

003688 4159 
Sportster 14,400 V.42bis Fax Ext. 

003687 $209 
Sportster 14,400 V.42bis Fax Int. 

003686 5179 





HARD DRIVES 


fone 


125 Mb 004573 $169 
250 Mb 004559 $215 
SS Seagate 

44 Mb 003450 $129 
89 Mb 003451 $175 
130 Mb 003452 $179 
210 Mb 003453 $219 
260 Mb 004059 $955 
340 Mb 004057 $325 


CIRCLE 398 ON READER SERVICE CARD 








ELITE 


ELITE MONITORS 
14" 39mm SVGA Color 





005702 5209 
14" 28mm SVGA Color 
005711 5239 


14" .28mm 
N/JISVGA 
Color 


$259 


005716 


15" 28mm N/I SVGA Color 

005721 $349 
15" .28mm N/T Digital Color 

005730 9359 
17" .26mm N/I Multi-Sync Color 

005724 5699 


5468NI 004055 3979 
5439A 004270 9919 
5468A 004085 3955 
CMS-1561 004275 3379 
CPS-1760DF 004295 5749 
CPS-1560 004299 3399 
Vag ee 

MXI5F 004182 $495 
MXI7F 004183 $879 
LX1564 004184 $385 
14" SVGA 002879 3315 
3FGe 002876 $609 
4FGe 002877 5719 

5FG 

$1289 

002854 

002855 89335 








MidWest Micro 


6910 U.S. Route 36 East, Fletcher, Ohio 45326 


1-800-682-4211 


Fax: 1-800-562-6622 


Monday-Friday: 9 a.m. to 7 p.m. Saturday: 10 a.m. to4 p.m. 


Ss = & 


For your protection we check throughly for stolen credit cards. 
Prices and availability are subject to change. We are not 
responsible for errors in typography and photography. See policy 


statement for further details. AD #G 1204 
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TravelMate 4000E 


ee coo IN STRUMENTS WinDX2™/50 COL 
2.149 nm oa °3,799 


BS 


aetian 


TEXTMD25@C 
TEXTMS25CE 



















Lease as low 


L | 
pig ha ed as $182/Mo. 
* 486SX 25MHz CPU - 486DX2 50MHz CPU 


8.4" Active Matrix Display 

Pre-installed Windows 3.1™ and MS DOS 6.0° 
4MB RAM, expandable to 20MB 

200MB Hard Disk Drive 

MS Ball Point® with QuickPort™ Connection 


640 x 480 VGA 8.2" Color Display 

256 Colors Simultaneously 

¢ Pre-installed Windows 3.1™ and MS DOS 6.0° 
4MB RAM, expandable to 20MB 

120MB Hard Disk Drive 

MS BallPoint® with QuickPort™ Connection 


TravelMate 4000 
WinDX2™/40 COL 


* 486DX2 40MHz CPU 

640 x 480 VGA 9.4" Color Display 
256 Colors Simultaneously 

* Pre-installed Windows 3.1™ 















TravelMate 4000E WinDX2™/50 


+ 486DX2 50MHz CPU 

- 640 x 480 VGA 10" Display, 
64 gray scales 

- Pre-installed Windows 3.1™ and 
MS DOS 6.0° 

- 4MB RAM, expandable to 20MB 


August 1993 


WINDOWS 
CUe 


2 


* 


and MS DOS 6.0° ee . : 
* 8MB RAM, expandable to 20 slain - 200MB Hard Disk Drive 
* 200MB Hard Disk Drive - MS BallPoint’ with 
* MS BallPoint® with QuickPort™ Connection 
QuickPort™ Connection 
nee : Gif a : ; He é ae oo 8 ‘2 649 
9399 Mea 
5 ae oo" i... Bone Lease as low as $131/Mo. 
TEXTMD240C 4 cae ea. ay 
EE og ep : s a eee oF : 
Lease as low as $143/Mo. a et st sg tt i eee  . 


TravelMate 4000E WinSX™/25 


486SX 25MHz Processor 


TravelMate 4000 WinDX™/25 


* 486DX 25MHz CPU 

















‘ ot 480 VGA 10" Display, - 640 x 480 VGA 10" Display, 64 gray 
4 gray scales | scales 
- Pre-installed Windows 3,.1™ * Pre-installed Windows 3.1™ and MS 
and MS DOS 6.0 mee es DOS 6.0° 


4MB RAM, expandable to 20MB 
120MB or 200MB Hard Disk Drive 
TravelPoint™ pointing device 


“4 5999 120MB 


- 4MB RAM. expandable to 20MB 
« 120MB Hard Disk Drive 
TravelPoint™ pointing device 


TEXTMD251 

$ 

1,839 9.129 sons 
TEXTMD252 


TravelMate, BatteryPro, WinSX, WinDX and TravelPoint are trademarks of Texas 
Lease as low as $92/Mo. Instruments Inc. MS-DOS and BallPoint are registered trademarks, and Windows, Lease as low as $108/Mo. 
Advanced Power Management and QuickPort are trademarks of Microsoft Corp. 

Lease figures based on 24-month EM.V. lease and include freight. Sales tax not 

included. Leases arenon-cancelable and may require a deposit. Worry-Free Guarantee 

may have some restrictions fornotebooks. Shipping is non-refundable. 














PENTIUM! 


PCI P60 CD 


Intel 6|OMHz PENTIUM™ Processor 

New PCI interface motherboard 

2 PCI, 4 ISA, 1 PCI/ISA Slots 

[6MB RAM, 256K Cache 

540MB 12ms HDD w/cache 

15" NI SVGA Monitor & PCI ATI Video Card 


Insight 486 VL 


Fully Upgradable Intel 80486 CPU 

2 VESA VL-Bus™ Compatible Slots 

4MB RAM - 128K Cache 

340MB 12ms IDE Hard Drive 

32 Bit VL-Bus™ Compatible IDE 
Controller 

32 Bit VL-Bus™ Compatible 1MB 
Graphics Accelerator 








































Super VGA Card 
1.44MB 3.5" Floppy Drive 15" Non-Interlaced Super 
| Bi-directional Parallel, 2 Serial ports VGA Color Monitor 


Enhanced 101 Key Kbd. - Mouse 
MS-DOS, Windows for Workgroups 
Full Case w/6 external drive bays 


1.2MB & 1.44 FDD 
2 Ser. & | Par. Port 


101 Key Kbd. 
NEW 273-pin socket for future | Mouse 
Pentium™ processor upgrades — MS-DOS 
PLUS: 320ms, double-speed CD-ROM drive Windows 3.1 


Toolworks MM Encyc., Adventures, Fractals 


Desktop Case incl., 
and National Parks Guide MPC CD's 


Full- or Mid-Tower Available 
Insight's PCI P60 CD 


"3,699 


Lease as low as $169/mo. 


486DX-33MHz Insight 486 VL 


1,749 


Lease as low as $90/mo. 
486SX-33MHz $1,599 
486DX2-66MHz $1,899 


24 Thousand 
Bps Faxmodem 


Zoom's V.Fast Class faxmodems provide 
amazing 24,000 bps uncompressed data 
transmission, or up to 96,000 bps with 
V.42bis data compression. You also get 
14,400 bps send/receive fax, and full 
V.32bis compatibility for connection to 








High-quality, 
high-value Hitachi 
SuperScan™ 
monitors for all of 
your applications. 








SuperScan™ 15s 15" 


Digital microprocessor control, Energy Star, 
MPR II, flat, square screen. 1280 x 1024 NI 














.28 dot pitch. slower modems. Bundled software incl. 
CMIS86MU .......csecsessessessessesstsstsssssesecsecsesses $499 Winfax Lite, DOSfax, and COMit data 
SuperScan™ Elite 17" National F Vi communications for DOS and Windows. 
Digital microprocessor control with 31 presets. 486sx-33MHz VL CD 


True color control plus white balance selection. 
Energy Star. MPR II, Keyboard computer 
control, 1600 x 1200 NI, .26 dot pitch. 
CM2Q95MU : sbisscatssassescteonssriosiacatassnecuavenas BL-49 
SuperScan™ Pro 20" 


1280 x 1024, NI, .31 dot pitch. For publishing, 
CAD/CAM, Multimedia and Windowing. 





1,799 


sease as low as $92/m 





MSG FAX 2K 144 V&2 DC EC FC AA CD OH RO SD TR MR 
® . & & @ 



















OU BOT cicsirtscessivsasicativeeceinicansae C2 6.000 E . / 

: rgonomic Mouse 
SuperScan™ 20s 20 Digitus, the Magic Click | 
Low cost! 1280 x 1024 NI, .31 dot pitch. Mouse eliminates 
CUZQOGMY cassstssssisinscnesstivassaisavaessusrdaieiese ego cramped, tired hands and VEP24K Internal «...sorsesersrsnsrsteinenee LO 
SuperScan™ Elite 21" helps you work more VF24K External sipintutndacsdeneisniecd 99 
Digital microprocessor control with 31 efficiently. Available in VFPV32BIS Internal........cccessssssseeeeeeeeseee 1 OQ 
presets. True color control plus white black or white.......... 945 VFP14.4V Internal... OD 
balance selection. Energy Star. MPR I], 1 
Keyboard computer control, 1600 x 1200 NI — VFX14.4V - aeiCeahE 
@ 66Hz, .28 dot pitch flat, square screen. Seaee ff ae PIT FAA POCO iissssiucsoksciastansstaicnanneien 





C2188 o..ssseccoseserssseccsssssssssssssssensseeezeneees $2,599 O14 Tt 





eee “ON AND UPGRADE KIT & 
y ¥ 
MirivePro |. 





Easy Drive & Drive Pro 
Utility Software 


DrivePro 

Hard drive installation, preventive maintenance 
and diagnostics. Helps prevent future disasters 
and ensure data integrity. Includes 60-second IDE 
Quick Install and Boot Sector Virus protection. 


Drive Pro SWRDDMH@1..................6- $69 


EZ Drive 

Fast and easy IDE setup! Hassle-free 60-second 
installation and upgrade kit. Any size IDE drive 
made bootable and software ready in less than a 
minute! Sets the system CMOS. Partitions. 
DOS formats. Transfers the operating system. 
User selectable automatic virus protection 
insures that the critical boot sector is virus-free 
upon every boot up. Installs maximum drive 
Capacity automatically with our user-definable 
drive type. Install IDE's into systems with MFM/ 
RLL's. Advanced IDE surface scanning and 
defect management. Set it up right, the first time! 


EZ Drive SWRDDMH@2 ................0 $35 











Manufacturer 





Access’ Form Factor 





Size 






















400MB Hard Drive 
500MB Tape Storage 


“/ \NESTERN DIGITAL 


420MB Hard 
Drive 
WD242@A, 12ms, 
3.0 1.8 





COLORADO 


MEMORY SYSTEMS 


250MB Tape Backup 
w/2 FREE Tapes 
Standard QIC attaches 
a ee ee rere to existing floppy 
$ controller, 
2-3MB/muinute, with 
WD2420TBK data compression. 


SuperStorage Bundle; 250MB WD Hard Drive plus 250MB 
Colorado Tape Backup + 





PRRs CAS WEES URK ss hii casincssen ckaisnaicanconiantaseniecionnsinns $369 
420MB Western Digital Hard Drive..................cceeeeees $369 
250MB Tape Backup w/2 FREE tapes................::cceeeeees $179 


CIRCLE 219 ON READER SERVICE CARD 





Complete installation kit, including: 
5 1/4" mounting frame, Data Cable Rail Set, Screws Jumper Blocks & Bezels 
HDI's Hard Drive Installation Guide with step-by-step installation instructions 





Interface 


For 16 Bit (286/386/486) Kits Add: 1" to 1" interleave hard/floppy controller or appropriate interface. 8 Bit, 32 Bit & MAC Kits Available. 





HARD DRIVES 


[nternational 








FREE Insight nono Call now! 

8) With thousands of products to 
choose from, the Insight aes 
4 catalog is your Super 
& Direct™ source for 
computers, hard- eee 

ware and ae 
Software. gare 













Model# Bare Kit 16 Bit Kit 


42MB 23ms- 3.5" 1"H Seagate IDE 5S ok ee (Beh ecishorstniess 159 
130MB 15ms_ 3.5" 1"H Seagate IDE SISA veecsssisercirionioe GO acticin 189 
250MB- 12ms_~ 3.5"1"H Western Digital IDE WD225QA........cccccceeee FAO icieccnetints 239 
250MB Zs. 35" 1°H Conner IDE a: 21) pn 7: Ser Dee iicivsnieantaies 249 
340MB- 12ms_ 3.5" 1"H Western Digital IDE WRZ346 Asie ig So a as 5 299 
345MB Sms 3.5" 1"H Maxtor IDE/SCSI MX7345A/N.......... LID SED svenrvaier 349/489 
452MB i2ms. 35" 1"H Seagate IDE/SCSI ST355@AIN.......... 409/539 ..,...... 429/689 
510MB 12ms 3.5" HH Fujitsu IDE/SCSI PU LOLAAL Scwccvinscoveiienvis 599 wdrzecese 619/749 
540MB ting a5 1" Seagate IDE/SCSI SB OOD SA/Ne ae nes 3:1 9/599 599/749 
1050MB 15ms_ 3.5" FH Seagate SCSI STII2OON aa 899) Laas 1,049 
1050MB 10ms_ 3.5"HH Micropolis IDE/SCSI MCIZIOAIS Ev eens 889 ..... 909/1,039 
1748MB 14ms_ 5.25" FH Micropolis SCSI MGUS48 52ers 1099 Tani 1,249 
1900MB 13ms_ 5.25" FH Seagate SCSI ST421Q0ON.............045 i: 9? perenne 1,629 
2100MB Iims 5.25" FH Micropolis SCSI OL «oe re 1940 iain 2,099 
2900MB 12ms_ 5.25" FH Seagate SCSI ST434QQN..........0006 Dah OO scinecseuisics 2,349 


SS ee 


‘Boven sinenit Fax 602-902-1126 
_ Educational Fax 602- 902-1177 


fice aed abbey abit ocluae wien: Allitems are NEW. PO's, 30-Day 
Guarantee and 1-Year Warranty ig have some restrictions: Shipping is non-refundable. 
Opened software 1s not returnable. All trademarks are the properties of their respective 
owners. Intel Inside is a registered trademark of Intel Corporation. 12/07/93 

Olnsight Direct, Inc. 1993. 
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External kits available. 


Reveal MultimediaFX - 04 

Internal CD-ROM drive; 320ms access time, 
double speed, OOKB transfer rate. Multi- 
session Photo CD ready. 

SC400 True 16-bit stereo sound card, 

RS250 speakers, 

headset with built-in microphone, 

stand alone microphone and 

installation video. 

FREE Software 

Jurassic Park - Exclusive multimedia bundle! 

Multimedia Encyclopedia CD 

Mavis Beacon Teaches Typing CD 










US Atlas CD 

World Atlas CD \ id 
ChessMaster 3000 CD Ssortware=— 
Kings Quest VI CD SIN 
Stellar 7 CD 


Microsoft Multimedia Pack for Windows 3.1 CD 
1993 Guinness Disc of Records CD 

National Parks Guide MPC CD 

Clip Media II SE on CD 

Macromedia Action SE on CD 

Microsoft Works Multimedia Edition CD 
Adventures CD 


MMRVMFXQ4.......cccccsrssscccscssseees *499 


Magneto Optical Drive 
Rewritable and removable storage for 5949. 


S:: endless numbers of documents, images, 
graphics and other data with the M2511A and 
its 128MB 3.5" magneto optical disks. 

Each 128MB disk cartridge costs only $39, 
which means you can dramatically increase storage 
for less than half a 
dollar per megabyte. 










oe) 
FUJITSU 





= Unlimited Storage! = 

= 100% Reliable -- 100% Reusable 
= Includes 2 FREE Cartridges - 254MB! 

= Additional 128MB Cartridges only $39/ea. 


Internal Kit includes: 





¢ M2511A Internal Drive * Quick Install guide 
e All necessary software ¢2 FREE 128MB 

¢ All mounting hardware Magneto Optical 

* Controller Card disk Cartridges 


ppddeehicsnsatninnases $799 


30ms seek time, 1 MB/sec. data transfer, SCSI 


ODFJ2511AK, Internal w/2 cartridges........... $799 
ODFJ2511MA Mac, External w/1 cartridge... $899 
ODFJ2511PC PC, External 

w/1 cartridge (Incl. SCSI controller)......... $899 
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sf Computer, 


WEL Moshi Syne SFG Moy 


rs. Steve Melnich and Susan Freed 


When Midwest Computer Works opened for business in 
1989, co-founders Steve Melnick and Susan Freed had 
a vision of one day becoming a successful global enter- 
prise. They made this happen by embracing a customer- 
oriented philosophy and by specializing in networking 
and laptops. Whether it’s shipping orders the same day 
they’re ordered, offering easy access to technical sup- 
port from certified Netware engineers, or upgrading the 
telephone systems so every call is answered by a real- 
live person, Midwest Computer Works works. 

In fact, it’s working so well that they’re preparing 
for a massive growth period. Steve Melnick says, “We’ve 
redesigned our infrastructure to handle it so that we’re 
ready to now increase our staff and almost double the size 
of the company.” Obviously, Midwest Computer Works’ 
approach and its 100% commitment to its customers paid 
off. And of course, it didn’t hurt that they selected a win- 
ning media strategy. 

Even though they started small, they didn’t let 
size stand in the way of their big dreams. “We started 
from nothing and went right into PC Magazine,” says 
Melnick. “And we found instant success from that. Which 
is part of the reason why we’re so successful today, 
because we didn’t start with some of the smaller magazines 


trying to work our way up.” 





“We decided that we wanted to be a major player 
in the mail order business in the United States. And in 
order to do that, when we did our research, it showed that 
PC Magazine was the place to be. The response has been 
ereat. We've noticed an increase in our business based on 
the amount of subscribers that have been added.” 

With PC Magazine, “Your return on your invest- 
ment is the highest, because you see immediate results. 

PC Magazine was our first buy. And from day one, it gave 
us credibility and great response. When you commit to 
every issue, customers soon realize you're a sizable com- 
pany and here to stay. We’ ve moved to two pages in 

PC Direct. It’s where business buyers shop for their 
favorite vendors. And with twice the ad space, we’re brac- 
ing for warp speed.” 

Move your sales into high gear. If you’re a direct 
marketer with a breakthrough idea, bring it to the atten- 
tion of 1,000,000 of the most active and knowledgeable 
PC buyers. Call your PC Magazine sales representative 
or 212-503-5100 and get the facts about PC Direct. 


‘he Purchasing 


Source for 


Direct Buyers 














Technology yo 





“Go for Power. Not for Broke.” Computer shopper 


The VTech Platinum™ 486 Computers are the fastest and most powerful 486 systems 
available. Each VTech Platinum™ 486 is designed with an exclusive copy back cache with cast 
out buffering, and a high performance memory system. This provides a significant increase in 
speed and performance. VESA local bus, two fans, self-sensing set-up, and an on board SCSI-II 
controller are a few of the advanced technology features that make the VTech Platinum™ com- 


puters the highest performing systems in the world. 


“VTech Leads in PC Multiprocessing” pc Magazine 


The VTech Platinum™ 486 features a unique, patented process which allows two 
processors to work on separate tasks simultaneously. Each VTech Platinum™ SMP is Windows 


NT ready so you’re ready to take on today’s applications and tomorrow's opportunities. 





SMP 486DX2/50 single 


¢ Intel 486DX2/50 Processor 
with 256K Cache 


¢ VESA Accelerated Local Bus 


¢ §3 Windows Accelerator 
Video Card with 1MB RAM 


° 8 MB System RAM 

¢ 3.5" Disk Drive 

¢ 424 MB Hard Drive 

¢ 15" Non-Interlaced Monitor 


¢ MS DOS 6, Windows 3.1, 
Hi-Res Mouse 


¢ SCSI II (Imbedded in BIOS) 


¢ Two 16550 Serial Ports 


*2199 


SMP 486DX2/66 single 


¢ Intel 486DX2/66 Processor 
with 256K Cache 


¢ VESA Accelerated Local Bus 


¢ $3 Windows Accelerator 
Video Card with 1MB RAM 


¢ 12 MB System RAM 

¢ 3.5" Disk Drive 

© 424 MB Hard Drive 

¢ 15" Non-Interlaced Monitor 


« MS DOS 6, Windows 3.1, 
Hi-Res Mouse 


¢ SCSI II (Imbedded in BIOS) 


¢ Two 16550 Serial Ports 


2499 


Dual Pentium: Overdrive !™ Processors 


eee aero nme er SRT ESTE RR Ne ter nm renee cm me 


Sinele Pentium: Overdr “Processor 


Platinum'™ 
A86DX 2/66 


Viech Platinum Upgrade Path 





The upgradability of the VTech Platinum™ 486 


represents another advancement that Gateway and Dell can’t 


provide. The VTech Platinum™ 486 is the only computer that 


is Pentium OverDrive™ Ready and Multiprocessor ready. 


VTech provides you with three upgrade paths. From a single 


486 you may upgrade to dual 486 processors, a single Pentium 


OverDrive™ processor, or for the ultimate in power and per- 


formance, dual Pentium OverDrive™ processors. 


VTECH — 


can afford 


SMP 486DX2/66 single 


¢ Intel 486DX2/66 Processor 
with 256K Cache 


¢ VESA Accelerated Local Bus 


¢ $3 Windows Accelerator 
Video Card with 1MB RAM 


¢ 12 MB System RAM 

¢ 3.5" Disk Drive 

¢ 424 MB Hard Drive 

* Double Speed CD Rom 

¢ 15" Non-Interlaced Monitor 


¢ MS DOS 6, Windows 3.1, 
Hi-Res Mouse 


¢ SCSI II (Imbedded in BIOS) 


¢ Two 16550 Serial Ports 


*2999 







Two processors for 
twice the performance of 
traditional single processor 
computers. 


With more than one million computers 
sold, VTech has earned its reputation as an innovative 
force in personal desktop computing. VTech designs, 
develops, manufactures, and assembles it’s own 
motherboards and chip sets; therefore, VTech 
confidently offers a three year limited warranty 


with one full year of on-site service. 


Louu.VIEC 





SMP 486DX2/6G’ dual 


¢ 2 Intel 486DX2/66 Processors 


with 256K Cache 
¢ VESA Accelerated Local Bus 


¢ $3 Windows Accelerator 
Video Card with IMB RAM 


© 16 MB System Ram 
° 3.5" Disk Drive 

© 527 MB Hard Drive 

* Double Speed CD Rom 


¢ 15" Non-Interlaced Monitor 


¢ MP Dual Processor Power Card 


¢ Windows NT 


¢ SCSI II (Imbedded in BIOS) 


¢ Two 16550 Serial Ports 


*3999 


Toll Free 


14 Hour Tele-Tech Support 


Bulletin Board Service 


3 Year Limited Warranty 


One Year On-Site Service 


30 Day Money Back 
Guarantee 


Call For Available Options 


17" Monitor 
Optional Drives 
14.4k Modem 
Additional RAM 








WARRANTY 
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VTech Platinum SMP Dual 


VTech Platinum Benchmark System: 
SMP Dual Dell 450/M 


2D Labs PC Bench 7.01 


DOSMark (higher is better) 92.7 62.3 


System Performance 

16-bit Protected Mode Mix 552.3 413.3 passes/sec 
16-bit Real Mode Mix 597.0 450.0 _ passes/sec 
Floating Point Emulation 1,102.2 830.4 — ops/sec 
Main Coprocessor 19.6 14.8 K-ops/sec 


Memory Performance 

Ext. Memory 16-bit Read/Write 
Ext. Memory 32-bit Read/Write 
Conv. Memory 16-bit Read/Write 


9,638.0  K/sec 
16,668.0  K/sec 
9,550.0  K/sec 


12,767.0 
22,130.0 
13,122.5 


Video Performance 

Direct Screen Write (16-bit) 
Screen to Screen Bitbit (16-bit) 
pixels/sec 

Screen to Screen Bitbit (32-bit) 
pixels/sec 


Disk Performance (512-byte records) 
32Mb Sequential Read/Write 
32Mb Random Read/Write 


2Mb Sequential Read/Write 
2Mb Random Read/Write 


256Mb Sequential Read/Write 
256Mb Random Read/Write 


6,559.0 K-chars/sec 


10,460.2 


7,517.6 
12,380.2 


15,313.9 12,664.3 


System Configuration 


CPU Manufacturer Intel Intel 
CPU Type 486DX2/66 486DX2/50 
Internal (CPU) RAM Cache 8 
External RAM Cache 256 
Disk Hardware Caching 256 
Video Min./Max. NI Scan Rate 43/74 
Monitor Min./Max. NI Scan Rate 32/72 
SmartDrive Enabled 2,048 


Call for available options: 


1-800-883-2467 


Canada: 1-800-465-2737 ¢ Australia: (8)232-4141 
Europe: (31)71-410801 ¢ Hong Kong: 6655266 
UK: (44) 704-897744 


©1993 VTech Computers, Inc. All rights reserved. VTech Platinum™ SMP series 
patent pending. The Intel Inside and Pentium Processor Logos are registered 
trademarks of Intel Corporation. Other product names may be trademarks and/or 
registered trademarks of their respective companies. Prices, availability and 
specifications are subject to change without notice. Please call to confirm pricing, IL 
sales tax, availability, specifications and warranty details. VTech computers are 
manufactured and distributed by VTech worldwide. | 


Mon.-Fri. 7am-8:30pm Sat. Sam-6pm Sun. 10am-3pm CST 
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CALL 


CIRCLE 238 ON READER SERVICE CARD 








away Gateway’s 


If you thought you saw a 

“Best Buy” from Gateway, think again. 
Expotech is hundreds of dollars less 

and has more features, like a fax modem, 
twin speakers, triple the warranty and more. 
Compare...you’ll see what “Best Buy” is! 


486DX2/66 MULTIMEDIA 


@ INTEL 66Mhz DX2 processor 
@ Desktop metal case, 128K cache 
@ Accelerated local bus 


@ 1 Mb Super VGA Video w/Windows 
Accelerator and displays 16.7 million colors 


@ 1.44 Mb floppy 

@ 102 key keyboard 

@ 15" Super VGA .28 non-interlaced monitor 
@ Multi /O (2 serial, 1 parallel, 1 game port 

@ MS-DOS 6.0, Windows 3.1, HI-Res mouse 
@ Remote diagnostic software 

@ 2400 baud modem with send-receive fax 
@ 8 Mb RAM, 424 Mb hard drive 

@ Double spin CD-ROM built-in 

@ Stereo sound board 

@ Plus 2 external speakers 

@ AD-lib compatible 

l@ MPC compatible 

@ Sound blaster compatible 

l@ Comptons encyclopedia CD-ROM included 


@ Websters dictionary $ 


@ World atlas 
1.800.284.3976 
r ritel in Canada 1.800.685.8284 


inside 








Software, Modem & Service Package for Desktop & Tower Systems Only. All Prices, Availability, and Specifications subject to change without 
notice. Please call to confirm pricing, IL Sales Tax, Availability, and Warranty Details. The Intel inside logo is a trademark of Intel Corporation. 



















































Only a 
suecessill Heslesizs: 
company- 3 YEAR WARRANTY 

with over 1 000,000 - REMOTE DIAGNOSTICS 





OPTIONAL 


TELE PORT 
S stems sold 94 HR TELE: TECH SUP 
Call (lare . compare FREE ON SITE SERVICE 
: OPEN 7 DAYS/WEEK 


The “yes” answers in the comparison chart 
tell the most convincing story about EXPRESS PARTS SERVICE 
Expotech value. Check it out for yourself. 
Compare feature for feature, service for 
service. No one offers a more comprehen- 
sive security and service package. But it's 


what you’d expect from a multi-national SYSTEM FEATURE 


FAX TECHNICAL ADVICE 


company determined to accelerate its 
growth. You can only do that by beating ANTI VIRUS SOFTWARE 
the competition. And you can only do that FREE FAX/ MODEM YES 
by satisfying customers. We have, over rare ee rare one or 
a million so far. SERVICE VALUE x* 
RATING tk | ok | kok | ok | ok | ok 
PC COMPUTING AUG. 1993 * 


Learning is fun with sight and sound...priced right! 


)MULITMEDIA 486sx 


Accelerated Local Bus 

Desktop Metal Case 

1 Mb super VGA Video w/Windows 
Accelerator and displays 16.7 Million colors 
1.44 Meg Floppy 

102 Key Keyboard 

14" Super VGA .28 Non Interlaced Monitor 
Multi I/O (2 Serial, 1 Parallel, 1 Game Port) 
MS-DOS 6.0, Windows 3.1, Hi-Res Mouse 
Commute Remote Diagnostic Software 
Anti-Virus Software 

2400 Baud Modem w/Send-Receive Fax 

4 Mb RAM, 250 Meg Hard Drive 


1499 Call 1.800.284.3976 

in Canada 1.800.685.8284 
CD-ROM built-in & Stereo Sound Board 
Plus 2 External Speakers ™ Ad-lib compatible 
Sound Blaster Compatible & MPC Compatible 
Internal MIDI Interface ™% Free CD-ROM Software 
Comptons Family Encyclopedia 
Webster's Dictionary & World Atlas 








ACCELERATED LOCAL BUS 


V-TECH-TECHNOLOGY YOU CAN AFFORD 











company can 
afford to offer th 


Superior performance at superior _ Why can Expotech offer a longer oo 
prices.How do we do it, offer lower then others? Because our research te 


prices than competitors like Compaq, = ~—_—sineers are continually improving existing _ 
IBM? When you're a manufacturer product design and manufacturing tech- 
that designs andmakesitsowncom- ——___ nology to assure highest quality, full com- 


patability and superior performance,we = . na 
-canofferalongerwarrantythanthe | ’ bial eee 
leading competition. 


ponents, you cut out the middie man. 
that means lower costs for us. and for 
you. Check it out. 








Everything you need preloaded...ready to go 


486x/33 


Accelerated Local Bus 

Desktop Metal Case, 128K Cache, 33Mhz 
1 Mb super VGA Video w/Windows 
Accelerator and displays 16.7 Million colors 
1.2 Meg Floppy, 1.44 Meg Floppy 

102 Key Keyboard 

14" Super VGA .28 Non Interlaced Monitor 
Multi I/O (2 Serial, 1 Parallel, 1 Game Port) 
MS-DOS 6.0, Windows 3.1, Hi-Res Mouse 
Commute Remote Diagnostic Software 
Anti-Virus Software 

2400 Baud Modem w/Send-Receive Fax 

4 Mb RAM, 340 Meg Hard Drive 


eXN0 486dx/33 w/4 Mb $1599 
eXN0 486dx2/66 w/8 Mb $1999 
eXN0 dx2/50 w/8 Mb $1899 


Call 1.800.284.3976 in Canada 1.800.685.8284 
V-TECH TECHNOLOGY YOU CAN AFFORD 


TOWER OPTIONAL 


inte ne) 








COMPATIBLE. 


Software, Modem & Service Package for Desktop & Tower Systems Only. All Prices, Availability, and 
Specifications subject to change without notice. Please call to confirm pricing, IL Sales Tax, Availability, 
and Warranty Details. The Intel inside logo is a trademark of Intel Corporation. 
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Quality...at affordable prices 


EX10 486sx/33 


H@ Accelerated Local Bus 
# Desktop Metal Case, 33 Mhz 
M 1 Mb super VGA Video w/Windows 
Accelerator and displays 16.7 Million colors 
B® 1.2 Meg Floppy, 1.44 Meg Floppy 
MH 102 Key Keyboard 
B 14" Super VGA .28 Non Interlaced Monitor 
B Multi I/O (2 Serial, 1 Parallel, 1 Game Port) 
H MS-DOS 6.0, Windows 3.1, Hi-Res Mouse 
H Commute Remote Diagnostic Software 
B Anti-Virus Software 
mH 2400 Baud Modem w/Send-Receive Fax 
B® 4 Mb RAM, 250 Meg Hard Drive 


$1299 


25Mihz only $1249 


Call 1.800.284.3976 
in Canada 1.800.685.8284 
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ACCELERATED LOCAL BUS 











Since 1977 


Offers so much value, 


dependability and support. 


For more information and to order call 


1.800.284 EXPO FAX:1.800.947 EXPO 


GOVERNMENT & EDUCATION 1.800.947.6461 CANADA 1.800.685.8284 
7 days @ week: centrat stanparp TIME 


MONDAY-FRIDAY 7AM - 8:30PM 

SATURDAY 9AM - 6PM SUNDAY 10AM - 3PM 

AN EXPERIENCED KNOWLEDGEABLE REPRESENTATIVE 
CAN HELP YOU WITH ANY QUESTIONS 

CIRCLE 305 ON READER SERVICE CARD 


expotech 800 Church Street Lake Zurich Illinois 60047 
wil VTECH” 


V-TECH-TECHNOLOGY YOU CAN AFFORD 








3est Brands from AST 
fo Zenith Data 


uper direct buying offers 

the brand name choices of 
a superstore with the value and 
convenience of direct mar- 
keting. You receive custom 
configured “plug and play” 
systems, overnight delivery, 
lifetime technical support, and 
flexible payment plans. 




















a 
Bravo Notebook 

* 486SX/25 processor 

* Accelerated local bus graphics 

¢ PCMCIA Type III slot 

¢ MS-DOS 6.0, Windows 3.1 

Screen Model _ Hard drive Price 

Monochrome 83W  80MB $1599* 

Monochrome 123W  120MB $1799 

Monochrome 123W  170MB $1899 

Dual scan color 123W  120MB $2449 

Dual scan color 173W  170MB $2559 

Active matrix 173W  170MB $3349 









a TEXAS 
INSTRUMENTS 


ZENITH DATA SYSTEMS 





















A Bull Company 


Z-STAR 433VL Notebook 
* 486SLC/33 processor 
¢ 4MB RAM, expandable to 12MB 
¢ 9.5" screen 
* PCMCIA Type II slot 
¢ MS-DOS 6.0, Windows 3.1, 
MS-Works for Windows 
Sceen Hard drive Price 
Monochrome 170MB $1629* 
Dual scan color 200MB $2299 

















TravelMate 4000 


* 486 processor 

* 10" display, 64 gray scale 

* MS-DOS 6.0, Windows 3.1 

Processor _RAM __ Hard Drive Price 
486SX/25. 4MB 120MB $1899* 
486DX/25  4MB 120MB $2059 
486DX/25 4MB 200MB $2229 
486DX2/50 4MB 200MB $2749 


Lowest Price 


You always get the lowest 
available price on PCs Com- 
pleat systems. We guarantee it 
for 30 days after your purchase. 






























Lease for $59.78/mo. Lease for $58.68 





Lease for $69.69/mo. 












Money Back Guarantee 


We guarantee 100% satisfaction aeRO: 
with a prompt replacement or 
refund. It’s your choice within 
30 days of purchase. 





a 
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| AVAILABLE 













sa TEXAS 












































Overnight Delivery ZENITH DATA SYSTEMS MPA 
Order any of our 100 standard A Bull Company CO a INSTRUMENTS 
configurations with overnight Z-LITE Subnotebook LTE Lite 4/25 TravelMate 4000 Color 


¢ 486SL processor 

¢ 4MB RAM, expandable to 20MB 
¢ Trackball, MS-DOS, Windows 3.1 
¢ 3-year warranty 

Screen Hard drive Price 
Monochrome 120MB $1999* 
Monochrome 209MB $2299 
Active Mono 120MB $2819 
Active Mono 209MB $3099 


* 486SL/25 processor . 
¢ 4MB RAM expandable to 20MB 
¢ 8.5" STN Monochrome screen 

* Only 3.9 lbs. 

¢ External 3.5" floppy disk drive 

¢ 2 PCMCIA Type II slots 

¢ MS-DOS 6.0, Windows 3.1 
Hard Drive Price 
85MB $1999* 
120MB $2199 
170MB $2399 
Lease for $73.36/mo. 


¢ 486 processor 

* 640x480 VGA display, 256 colors 

¢ Local bus video** 

¢ MS-BallPoint/Quickport connector 

¢ MS-DOS, Windows 3.1 

Processor _ RAM __ Display Price 

486SX/25. 4MB_> Enhanced color $2199* 

486DX2/40 8MB Passive $2999 

486DX2/50 4MB_ Active $3899 
**except DX2/40 

Lease for $80.70/mo. 


delivery by 4 P.M. E.T. week- 
days and receive your system 
tomorrow. 




















Lease for $76.66/mo. 






Lifetime Toll-Free Support 


Free technical support is avail- 
able as long as you own your 
PCs Compleat system. 


THE BEST: BRANDS - PRICE : DELIVERY : SERVICE 





Sales Hours: 


Custom Configuration Monday-Friday 9 A.M.-Midnight E.T. 


— ' 7 Weekends & Holidays 10 A.M.-8 P.M. 
Eliminate installation hassles by 
letting PCs Compleat install 
extra memory, a modem, tape, TOLL-FREE SALES 
or disk drive. Configuration is 
FREE! " . : 


Ask your sales consultant for compleat details! 





One Convenient Location. 
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A 4MB RAM, expandable to 
20MB 

A 9.5” display 

A Type III PCMCIA slot 


_ & 82 key keyboard 


A BallPoint mouse with 
QuickPort 
A MS-DOS 6.0, Windows 3.1 


A 33MHz 486SL processor 

A 4MB RAM, expandable to 
20MB 

A 9.5" display 

A 2 PCMCIA slots: 


T1900 /T1950 





A New Level of Power 


Model 


Screen 


Hard drive 


Price 





T1900 486SX20 
T1900 486SX20 
T1900 486SX20 
T1900 486SX20 
T1950 486DX2/40 
T1950 486DX2/40 
T1950 486DX2/40 
T1950 486DX2/40 


Monochrome 
Monochrome 
Dual Scan Color 
Dual Scan Color 
Monochrome 
Monochrome 
Dual Scan Color 
Dual Scan Color 


120MB 
200MB 
120MB 
200MB 
120MB 
200MB 
120MB 
200MB 


*Lease for 55.01/mo. 


T4600 
Exceptional performance 


Screen 


Hard drive 


Price 





Monochrome 
Monochrome 
Active Matrix Color 


Active Matrix Color 


Active Matrix Color 


16mm Type IV & 5mm Type II 


A 82 key keyboard 


A BallPoint mouse with QuickPort 


A MS-DOS 6.0, Windows 3.1 


A 486DX2/66 processor 


120MB 
200MB 
120MB 
200MB 


340MB 


T6600 
Fully Equipped Multi 


Model Description 


$2399* 
$2649 
$3889 
$4099 


$4449 


*Lease for 88.04/mo. 


Price 





A 8MB RAM, expandable to 40MB T6600C Base model 
T6600C/CD Base model + Toshiba 5.25" 


A 10.4" active matrix color display 


A 16mm PCMCIA slot 
A 2 full length 16-bit ISA slots 


A Detachable 101 key keyboard 


A 2 built-in stereo speakers 

A Microsoft Sound System 

A MS-DOS 6.0, Windows 3.1, 
Asymetrix COMPEL and 
MediaBlitz! 


200MS CD-ROM drive 


$6289* 


T6600C/CDV Base model + CD-ROM drive+ 
Mambo DVI board 


$7859 


*Lease for 230.80/mo. 


Dual Scan Color Technology 


Older generation passive 


displays have a 1/480 duty 


driven all the way from the top of the screen to the bottom of the screen. The 


ratio which means that power is 





T1900C’s new dual scan color display has a 1/240 duty ratio. Imagine the screen split 


in two horizontally and now power is driven from the top and bottom of the screen. 


Since the T1900C receives power at twice the rate of older passive displays, the 


T1900C is brighter and faster. 








a MAU) 52. Poon 
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$6799 


$1499* 
$1729 
$2099 
$2329 
$1899 
$2099 
$2499 
$2719 


Bay 


a 
j 
Bs 





‘THE BEST: BRANDS - PRICE « DELIVERY : SERVICE 


Sales Hours: 
Monday-Friday 9 A.M.-Midnight E.1. 
Weekends & Holidays 10 A.M.-8 P.M. 


TOLL-FREE SALES 


1-800-775-4727 


© PCs Conipleat. All prices subject to change and do not include shipping, Monitors are sold separately. Lease prices reflect 36 month operating lease 10 approved business customers. All products or 


brand namics are trademarks of their respective companies. PCs Compleat, 34 5. Martin Drive, Marlboro (908) 480-8500. Nor responsible for typographical errors. 








AST, Com 
Leadine 













A\tesninc EDGE 


WinPro 486 E 

¢ 4MB RAM expandable to 32MB 

* 8KB cache expandable to256KB 

¢ Windows Accelerator 

¢ MS-DOS, Windows 3.1, MS-Works, 
MS-Productivity, MS-Money 

Processor Hard Drive Price 

486SX/25.—«120MB $919* 













Ready Desktops 

¢ 4MB RAM, expandable to 64MB 

* 3.5" floppy drive 

* 9600/4800 fax, 2400 data modem* 

* MS-DOS 6.0, Windows 3.1, 
PFS:Window Works, America On- 
Line, CompuServe 

















486SX/33 170MB $1029 Processor Hard drive Price 
486DX/33 170MB $1169 486SX25* 170MB $999* 
486DX/33 260MB $1229 486SX33 210MB $1249 
486DX2/50 260MB $1399 486DX2/66 250MB $1739 


486DX2/66 260MB $1529 
Color VGA monitors start at $229.99 
Lease for $50/mo. 


*486SX25 does not include modem 
NEC SVGA color monitor $319.99 
Lease for $50/mo. 







Ready Multimedia Desktops 

Includes features of standard 
NEC desktops plus: 

* CD-ROM drive 

* MediaVision JAZZ 16 sound card 

¢ Labtec speakers 

¢ MS-DOS 6.0, Windows 3.1, America 
On-Line, CompuServe 

¢ CD-ROM titles include: PFS: Window 
Works, Compton’s Enclyclopedia, 






















Bravo LP 





¢ “Green” PC 

* 486 processor 

¢ Accelerated local bus graphics 

* Local Motion video capability 

* Pentium/Overdrive upgradable 

¢ MS-DOS 6.0, Windows 3.1, Mouse 
Model ~RAM ___ Hard drive Price 
4/25s 4MB 170MB $1179* 

























4/33 4MB 170MB $1449 Dinosaur Adventure & Space adventure 
4/33 8MB 340MB $1899 Processor Hard drive Price 
4/66d 8MB 340MB $2449 486SX25 170MB $1499* 
AST SVGA color monitor $379.99 | 486SX33 250MB $1899 
Lease for $50/mo. NEC SVGA color monitor $319.99 
Lease for $55.01/mo. 





$59.°* 


Sales Hours: i 


Monday-Friday 9 A.M.-Midnight E.T. tit 


Weekends & Holidays 10 A.M.-8 P.M 


1-800-775-4727 


iz DESKTOP Boor a 
wey 4 aL angeweery ark ated 





pee 


i LRT 


Gasanasacea ee 


$79.27 $289.9" 





























SPECTACULAR SAVINGS ON SOFTWARE! 


COL hy 


zal 
NEC, 








COMPAG. 


ProLinea Desktops 
¢ 4MB RAM expandable to 32MB 
* 3.5" floppy drive 
¢ Local Bus graphics 
¢ MS-DOS 6.0, Windows 3.1, Mouse 
Model Hard drive Price 
486SX25 120MB $999* 
486SX25 240MB $1089 
486DX33 120MB $1389 
486DX33 240MB $1469 
486DX2/66 340MB $2299 
Bundles also available 
COMPAQ SVGA color monitor $349.99 
Lease for $50/mo. 










Authorized Systems 
Reseller 








Bravo Desktops 
¢ 4MB expandable to 64MB 
¢ 120MB or 210MB hard drive 

¢ Local bus video 1024x768 

* OverDrive and P24T upgradable 


Model 123/W___213/W. Price 
4/25s 120MB — $1029* 
4/33 120MB — $1299 
4/33 —_ 210MB $1539 
4/66d — 210MB $2099 
Color SVGA monitors start at $379.99 






























































Lease for $50/mo. 


Prrecdine? 










“cars 


ASI, 


Authorized Systems 
Reseller 






Bravo MT MiniTower 
¢ 4/8MB RAM expandable to 64MB 
* 170MB or 340MB hard drive 
¢ EPA Energy Star certified 
¢ 32-bit accelerated local bus 
¢ 6 16-bit ISA slots 
¢ MS-DOS 6.0 , Windows 3.1 
Model RAM _ Hard drive Price 
4/33 173W  4MB- 170MB $1539* 
4/33 343W 8MB 340MB $1999 
4/66d 173W 4MB- 170MB $2099 
4/66d 343W 8MB 340MB $2539 
AST SVGA color monitor $379.99 
Lease for $56.48/mo. 





































Premmia SE Server 

¢ 8MB RAM expandable to 128MB 

* 256KB cache expandable 512KB 

¢ 8 EISA slots, 8 drive bays 

¢ Local bus video 

¢ 1MB video RAM, expandable 2MB 

¢ OverDrive and Pentium upgradable 

Model _ Drive Price 

4/66d Optional $3129* 

4/66d 1GB $5059 

AST SVGA color monitor $379.99 
Lease for $114.83/mo. 





















Buy your software from PCs Compleat and we ll install it for you FREE of 
charge. Choose from thousands of titles. In addition, through our Software on 
Systems program, we ll offer you unbelievable savings on some of the miost 
popular titles available, including: 





Lotus SmartSuite $374.99* 
Lotus SmartSuite Upgrade $289.99* 
Lotus 1-2-3 Release 4.0 $259.99* 
Lotus AmiPro $209.99* 
Norton Utilities $79.99* 
Norton Desktop for Windows $79.99* 
Norton pcANYWHERE $89.99* 
WinFax Pro $59.99" 
LapLink V $69 99° 





Aiwhen purchased wath a system 




























No Hidden Charges 


We don’t add credit card 
surcharges, software/hardware 
installation fees, or inflated 
delivery charges. There’s never 
a restocking fee. 






Concerto 
* 486SL processor 

° 4MB expandable to 20MB 

¢ 2 PCMCIA slots 

*¢ Integrated, detachable keyboard 

¢ Untethered, intelligent pen 

¢ MS-DOS 6.0, Microsoft Windows for 
Pen Computing, Inkware Notetaker, Pen 
Power for Excel by SLATE 


COMPAG. 


Contura 

* 486SL/25 processor 

¢ 4MB RAM 

¢ Trackball, MS-DOS, Windows 


¢ 3-year warranty 







































PowerExec 
¢ 4MB RAM, expandable to 20MB 
¢ Windows 3.1 

¢ Trackball 


Processor _ Model Price 













Fawahcines 
































Display _Hard drive Price Processor Hard drive Price _ _ —— - 

Monochrome  209MB $2199" 486SL25 120MB $2359* oe nea mee be 

Dual scan color 120MB $2699 486SL25 250MB $2649 A86SL3 ; ake Cala: poet $4959 Low-Cost Leases 
Dual scan color 209MB $2879 486SL33 250MB $2929 : : aur 46. 





486SL33 Active Color 343W $4629 









Business accounts may lease 
with 100% financing for up to 
60 months. Leasing covers all 
hardware, peripherals, software 
and accessories. 





Lease for $80.70/mo. Lease for $86.57/mo. 





Lease for $73.36/mo. 













Software Installed Free 


Avoid the time and hassle of 
installing software. Software 
ordered with your system is 

installed for free. 








Canon 


NoteJet 

°¢ 25 MHz 486SLC 

* 4MB RAM, expandable to 12MB 
¢ 9.5" backlit mono display 

¢ 2 PCMCIA Type II slots 


ZENITH DATA SYSTEMS 

























Ultralite Versa 
__ | ¢ 4MB RAM, expandable to 20MB 
¢ 2 PCMCIA slots 

* Local bus graphics 


| - ms_DOsS 6.0, Windows 3.1, trackball 


A Bull Company 
Z-NOTE+ 

* 486SL/33 processor 

¢ 4MB RAM, expandable to 283MB 

¢ 200MB hard drive 











1 ¢ Bubblejet printer built-in 
* 116 cps, 360x360dpi 
¢ Auto sheet feeder built in 


135MB hard drive 


* NOTEPOINT™ pointing device 

¢ Built-in Ethernet 

¢ MS-DOS 6.0, Windows 3.1, 
MS-Windows for Workgroups 


| Processor 


Screen 


Hard drivePrice 








| 486SL25 
| 486SL25 
| 4868133 








Active color 
Active color 
Monochrome 


120MB_— $3799 
180MB ss $4049 
180MB 


$3229" 





2" Day Delivery 


Place your standard order by 4 


1 486SL33 Monochrome 

































$2539* Sceen _ Price : 250MB $3439 f ee 
180MB hard drive Monochrome $2749* 4 486SL33 Activecolor 180MB $4299 PME. and receive it in two 
$2699 Dual scan color $3449 486SL33 Activecolor 250MB $4499 business days for only $19.95 





Active matrix color $4199 


Lease for $100.88/mo. 












per package. Guaranteed. 


Lease for $93.18/mo. Lease for $118.88/mo. 


Ask your sales consultant for compleat details. 


PCM-12/93B 





DIRECT 


90 DAYS FREE FINANCING 

¥ 90 days FREE financine— 
No interest 1f paid with in 90 days* 

Y No application fee. 

~ No annual fee. 

¥ Provides additional available credit 

¥ Quick credit approval 

VY Convenient monthly payments 


THE BEST: BRANDS - PRICE - DELIVERY « SERVI 


Sales Hours: 
Monday-Friday 9 A.M.-Midnight E.T. 
Weekends & Holidays 10 A.M.-8 P.M 


1-800-775-4727 


Subject to credit approval by Monogram Credit Card Bank of Georgia. Except in CO, IA, ME, NC and WI, finance charges will be assessed at a variable monthly periodic rate that is based on a corresponding variable annual percentage rate equal to the greater of (A) 21.84% 
ANNUAL PERCENTAGE RATE and (B) the sum of (i) the prime rate as published in The Wall Street Journal in its “Money Rates” section on the last business day of cach calendar month, plus (11) 13.34%, in each case, subject to a minimum FINANCE CHARGE of 
#90 (except in certain states.) Under this formula, as of July 31, 1992, the monthly periodic rate was 1.82% and the corresponding ANNUAL PERCENTAGE RATE was 21.84%. In CO, IA, ME, NC and WI the monthly periodic rate will be 1.5%, which isa corresponding 
\NNUAL PERCENTAGE RATE of 18%. If purchases are paid-in-full within 90 days of the purchase dare, the account will be credited for all finance charges and insurance charges that accrued on such purchases during such period. Thereafter, finance charges will continue 


t the applicable rate noted above. 
CIRCLE 092 ON READER SERVICE CARD 





PCs Compleat is the proud recipient of 
PC/Computing magazine’s highest 
Five Star rating for service and overall 
performance in its listing of the nation’s 
leading direct sellers 








— toll free fax: 800-554-9981 .yadg™’’ 


TH PU 800.554.9930 


(OOTY Aa AGAR OILTIOK 


Norton Commander 4.0..........0.00006 62.95 
ona HARD DRIVES se | SOFTWARE een 














‘ STYLUS 800 1st ACT! for WindOWS .......c:ssssseesee 96.95 abe perma iil dechcn ls : 
==] $50 Rebate! dS Seagate 298 16 Me Mak 70 mIMOVE EM 9889 pcan 4.0 jor Wintlows..... 20085 
ooo All Seagate Drives Include: Universal 5439A, 14", .39DP 1024.768, Inter......... $225 ae, B decausialensdhcdetees ae 08/2 2.0 144,95 
Action Laser Printer 1000 512K sedctaiencae CALL ; i 5468A, 14", .28DP 1024x768, Inter.........$255 OP SR MES eiitess Casco We Dedede eee 
Action Laser Printer 1500 1MB/2MB.......CALL  g,/svallation Manual, AT Ralls & — SAGBNI. 14". 2BDP 1024x768 ACT! Bundle for Windows... nis. hyena ams ee 
StylUS 800 INK Jet. cssnnnenneerenn CALL Pi rar Noncinterieck | 79 Adobe Photoshop 2.5 for Windows..534.95 PPE OF OE 
Stylus 300 Ink Jet = NEW ae ree ss CALL ST-352A/3102A IDE scdscagesunekecaseuenee $1 15/$1 65 on nter ACEO ooo. sssessseesesssstesersseeteesenens $2 9 Att D kf Wi d V. 9: 0 28. 95 PC Anywhere 45 LAN Complete ieenee 384.95 
Dot Matrix Printers ...ccccecccssesseeseesenennCALL  ST-3144A/3243A IDE... $165/$199 1560, 15", 28DP 1028x768, Non Inter ...$395 sen enh aida PC Anywhere V.4.5 Host & Remote 112.95 
ST-3283N SCSI/3390N .......sccsssen $289/$385 1760F, 17" Flat, .31DP, 1280x1024, AskSam 1.0 for WindOWS .......-...--... CALL a achtree 2.0 for Windows 108.95 
NEC ST-3209A/3390A IDE... ccs $219/$295 - Non-Glare, Non-interlaced ..........0-- $739 Auto Sketch 1.0 for Windows...........166.95 5 trae Complete 7.0... 176.95 
Silentwriter M95, 6ppM PS .......-ccsoee $865 ST-9145A/3550A IDE......-.soveenee $315/$399 Back-It for WindOWS.......-...--ssesssee ONG on aces Huan. . 17805 
M95fx (M95 W/FAX) .......esesssseeeeees $1079 FREE DELIVERY: SONY. Body WONG GI cases iossnssscarcsesciasinncrs 38.95 pre. ohh : 9 Hs : PE EN ee ee 
Silentwriter Superscript 610 NEW........... $619  ST-3655A/3655N ........-.ccccccccceceeeee $579/$589 . Borland Office 1.5 for Windows ....... 224.95 Ph t ai 4 f oni Oey en 59 4.95 
Silentwriter 1097 ......creeseeeseeeeseeeen $1,349 ST-3550N SCSI..nssssscsesssssesssseeseensteee $529 CPD 1320 UC2, 14", 640 x 480 VGA, ....$335 Business Works 8.0 for Windows ....549.95 kot APO Vk UNS toe 
SPIER GE apttansrtente $609 ST-11200N/11950N.....oceseee $929/$1739 CPD 14308, 14°, 1024 x 768, non-inter!., CA Cricket Image for Windows.........82.95 pT | ee 
Primera” ST-42100N/42400N SCS.......... $1389/$1679 8514A, .25 MM, cables & stand.............. $585 CA Cricket Paint for Window............... 82.95 5s achon Deine 12 Comman DOS Win 34.95 
. SOREN CRIME SR SPIO SDUN AistspcctescteMisereaetacmetoeeteet $2249 CPD 1730S, 17,1024 x 768, non-interl. CA Cricket Presents for Window 1.4 ..82.95 5)" 9 aS Tin ae 
High resolution thermal transfer printing. tay PrintShop Deluxe V 1.2 for Win......... 46.95 
FREE DELIVERY........ccssscsssesscsssseeseessees $1,039  CAExoSpace DOS Extender for Clipper .....64.95 
Great for presentations & overheads ......$699 IMiapcdor” CA Realizer 2.0 for Windows............ pag. TORN Es (ES) Wale ieee 
OKIDATA IDE 723A / 72450 ocscccssrsoeseees $209 / $229 NEC CA Simply Accounting............ vee 8.95 a nae ue ee 
ML320/MLB24 occ scscesceseseeee $299/$419 IDE 7131A/ 73450 socescsceseen $179/$289  SVGA 14" 1024x768 NI, .28 mm dot......$295 Calendar Creator Plus 1.0 for Win......39. 95 a 62.95 
590/591.......................... $419/$569 IDE 540A - FREE DELIVERY................ $779 — 5FGe, 17", .28, 1024x768, 76Hz.........$1,045 Calender Creation, €aCh.........---.... > AedanPiits 58.95 
BOSS seecsiesncsscpeasinttamrtinle $949/$1,019 — SCSI 7245 / 7345S ....sccssessssseee $245 /$345 SFG, 17", 28, 1280x1024, 74Hz........$1.249 Carbon Copy 2.0 for Windows .......126.95 9 1 varacs for Windows........... 544 95 
BIS IY i eierrintatsisigtrsstadease $895/$1,079 SCSI 540SL - FREE DELIVERY ............. $779 NEW Multi Syne: Check It PIUS 3.0 ....ssesssssesseresseteen 79.95 Ouattro Pro 5.0 for Windows 42.95 
NOD sc creas Sitesi Ralaslaahctetives $499 SCSI 1240S - FREE DELIVERY.............. $1299 ee Claris File Maker PL .........cccccsses0000 11795 AO TOE PHINICOWS soiessieenes 
i 3V EnergyStar Compliant $499 Quicken 7.0 for DOS 41.95 
P1-17S - FREE DELIVERY. ..........sssessee 10 Claris Works 1.0 for Windows..........117.95 au! seeing 
4FGe EnergyStar Comp $669 Quicken 2.0 for Windows 41.95 
ee ee ee ae Communications Suite for Windows 108.95 eS TMT VIVO ccc ccc wen ewenenee . 
$ NX-2420 RainDOW -eccccccccccccccccecececececeeseees $255 we 5FGp Optical Surface .............sesecceer $1329 ; Saber LAN Workshop..............00e8 67.95 
fe: wouse we Saees Corel Draw 3.0 for Windows ............ 124.95 SCSI Diag 1.04 Sinal 49 9 
Te NX-2430 Black REGAESSRRSME DENN EOS Kei RReeE Se RsO ee. $205 9 Corel Draw 40 for Windows eet 374.95 ag . Ing GF ccseoacssceseessscnaecie 9. 5 


Ae, 


Star SU 144 NEW! ....cscccsssenssenssessene $469  CP30084 E / CP30174E IDE..........$159 / $189 Desian CAD 2D 6.0 163.95  SPanish Assistant 5.0........-.coeee 55.95 
LS-LaserPrinter CP30204 / CP30254 IDE........... $219 / $265 Se ODODH WIN ior ore. 91.95 
5 / SEX / BUT. ssceseeeee $679 /$829/$1049  CP30254H / CP30344 IDE............ $235 / $289 all ere mn °  gymantec C++ for DOS Stand / Pro....83.95/314.95 


Design Cad 3D 4.0.0.0... 232.95 









CP30544 IDE - FREE DELIVERY.............. $625 
CP30080E / CP30170E SCSI........$169 / $189 Design CAD Expert Series 2.0.......... 599.95  Jtuelype Font for Windows............. cif 
S0080E / CP30170E SCsI........ $ $ Turbo C++ Visual Basic for Win 74.95 
CP SOTOAR IDE vcsissixacscescasipnsucdoprsgsnattioucny $275 ’ Direct Access 1.0 for Windows.......... 62.95 Piel lehhinatae sneer 
3 LOG TEGH Turbo Pascal 1.5 for Windows 99.95 
Py | CP30540 SCSI-2 FREE DELIVERV..........$625 { DoubleTOO!s 1.0 ......csssscsssssesesseeeeseen 59.95 Jing Tutur V Plus for Windows. 29.95 
oo: | CP31370 SCSI-2 FREE DELIVERY ........ $1049 Scanman 256 (gray SCalé) ............ce $169 Form Flow for Windows ...............4 122.95 Capella ly 
ps ZOOM NEW LOWER PRICES! a ni Scanman 256 with Omni Page Direct....$209 Grammatick V for Windows ............... 58.95 ea sta enna ee 
‘ uantu CANINA OTR a sicccticnadstecccesssrecsiaasavinen $415 Harvard Graphics 2.0 for Windows ..254.95 9 nn ertrnrreenrnennnees 
Free Prodigy Starter Kit with m Scanman Color with Omni Page Direct .$429 Harvard Graphics 3.0 for DOS........... 399.95  ViSio 2.0 License 1 User................. 129.95 
purchase of any Zoom Modem! = —E1.$ 127 IDE/SCSI........000.. $185 ($189 FOtOMAN PIUS.......essssesseessenseeenseene $529 Hijack Pro 2.0 WindOWS .....cveocseeeee 79,95 Wave for WindOWS .......s.ssscssrerreon 74.95 
AMC 2400 Internal with RPI........-..ssss $45 ELS 170 IDE/SCSI........ssssssseen $189/$195  Scanman Easy TOUCH... $249 Info Select 2.0 .ccccccccsscsssssssssseseeeeeee 79.95 Westward Studid..........cssceeesseseee 32.95 
AMX 2400 External with RPI... $49 LPS 240 IDE/ SCSI .....ccccccccseee $245 / $249 ' iZat's Pawar Tools for Window... 92.95 WinFax Pro 3.0 for Windows............ 78.95 
AFC 2400 Send 96/Rec 48 RPI Int........$49 LPS 525 IDE / SCSI FREE DEL......$599 / $629 EPSON Lantastic AI5.0 DOS ec... 62.95 WordPerfect 6.0 & Quatro Pro 5.0 Bundle ..304.95 
AFX 2400 Send 96/Rec 48 RPI Ext.......959 PD 700 SCSI FREE DELIVERY... 3378 ActionScanning System PC onus CALL _Lantastic Al 5.0 for Windows.......... Coc Ram es ee ete A cara ag OE 
Zoom/FaxServer Int. or Ext... $205 PD 1295 SCSI FREE DELIVERY $1 049 FS-800C BUndle.........ccccccccccecececececceceees CALL LORS T2394: scciancscdevaetezenstcsesnsecoans 394.95 WordPerfect P tion Wi ce 989 95 
V.32 bis Send/Receive 14,400 for DOS or Win © = 0°" S78 0 ee ES-800C Professional PC Bundle........CALL Lotus 123 Release 4 for Windows ..204.95 717 77 atts On lO! ihe 
Internal / External... $125 / $155 ’ Lotus IMPrOV 2.0....ccccccsssssssssssssseeees 94.95 Wor i 7 . "1 Raa ag ree 
w/ Voice Int/ EXt...cscscssceasceuee $159/$185 MICROPQUS Lotus Organizer 1.0 for Win «oss... 91.95 | WordScan Plus 2.0 for Windows ..... 
Poon 24/86 with Vole FREE DELIVERY(contiguous 48 states) ScanMlagic 400 dp Handheld a ee duane an tee aes 
VFDI Internal/VFDX External.......... $95/$112 1948/1598... eeesseeeseseeesssseen $1419/$979 256 gs / Color Handheld cesses $115 / $229 More After Dark 2.0 for Windows.......21.95 CA Clipper 5.2 Competitive Upgrade 139.95 
Zoom 14.4 PKTEXternal .......cssssssssssseeeeee $225 1624/1908 SCSI ......ecsccscccceseeeeeee $709/$1709  GrayArtist Handheld, 800 dpi...............$149 MS ACCESS 1.1 ..essesesssesssssenssseeenne 299.95 Corel Draw 4.0 Version Upgrade.......216.95 
With VOICE socccocccsesessssssssuersneeeneee $265 1926/1936 SCSI cecccccccccsccescee $1839/$2399  PrinScan 105, Handheld, 400 dpi.........8165 MS DOS 6.2 ....ecsccsosssssesneeneenee 49.95 Harvard Graphics for Windows 2.0 ....82.95 
V. Fast Class 24.4 bps 9910/2217 SCSI nc. $995/$1299 ColorArtist Pro Handheld 800 dpi .........6349 MS Excel 5.0 for Windows .............. 304.95 Lotus 123 Rel 4 Competitive/Vers.......94.95 
VFP 24K Int/ VFX 234 Ext ............ $169/$195 MS Flight Simulator 5.0...............0 43.95 Lotus Freelance for Win Comp Vers 
QO DI 22 E veces sccciastesssat ich $709/$1299 TAPE BACK UP MS FoxPro 2.5 for Windows ............ 299.95 Up Grade .oscccccccccsssevssseessvssssseeeveen 94.95 
su cor, MS Office 4.0 for Windows.............. 459.95 Lotus SmartSuite 2.1 for Win Upgrade ....334.95 
yy Supra en MS PG Mail Remote Client ........... 129.95 MS Excel 5.0 for Win Comp............ 121.95 
SupraFaxModem Internal 24/96 NEW!...... $53 MS Project 3.0 for Windows .......... 424.95 MS Office 4.0 for Win Comp. Uparade.....274.95 
p. Upg 
Supra 2400 External..........-seccesesseeeeeeeee $59 COLORADO MS Project 4.0 ..........:csscssseeessesees 302.95 MS Powerpoint for Win Comp Upgrade...121.95 
SupraFaxModem ‘ aalc, Class 1 only ~~ : june patie tari Backup MS Publisher 2.0 for Windows...........86.95 MS Visual Basic Pro Version Upgrade94.95 
SupraFaxModem V.32 bis, Internal # ARTISOFT GOA 2OMB cn oratgcbaiseiaiii Tam Pe Hote lett) shlieteenur ate 33.95 MS Visual C++ Std Version Upgrade ..76.95 
oe PaySathuata DOS/Win $135 HARDWARE: DIZ0-250 MB: ; dsdevessesscasencetvisvtestocabeseees $159 MS Visual Basic 9.0 for Win Prof.....304.95 — MS Windows 3.1 Upgrade.............. 49.95 
SupraFaxModem V.32 bis, Ext. alone....$189 _AE-2 Ethernet Starter Kit/Adaptor.$429/$179 JUMBO TRAKKER - External Parallel Hs eee ae for Win 3.5........ wh . Qemm 7 Upgrade ......r.e-orsseersenen 39.95 
with Fax Software. DOS/MWin $199 _ Artisoft Central Station / Il............ $309/$379 Printer Port Tape Backup System: rere tus ogee Stacker 3.1 COMPEtitIVE ........---sss 49.95 
t ,DOSWin 0... ; : MS Word 6.0 for Windows............... 299.95 WordPerfect 6.0 Comp Tradeup for DOS.117.95 
with Fax Software Mac $915 Node Runner 20000 Starter Kit V.5.0 PT VOPAORV 2D) ciaxcuckedeesessiitnsaioeniaxbevaneaises $269 ; 
autineoaasniirine DOS / Wit .occcccccscseceeeeeee B409/$465 ——JT20 (80-250) oeccecececcscesrneseenrnen.$315 MS Works 3.0 Win WordPerfect 6.0 Comp Tradeup for Win..114.95 
(IKRoboties Node Runner 2000C Adapter................ $159 POWERTAPE SYSTEM: (special price thru 12/31/98).......... 74.95 — WordPerfect 6.0 Upgrade for DOS 6.0.......99.95 
ae Sportster 14.4 Int. / with Fax ...... $149/$159 pend Runner 2000 TP Adapter............... $165 includes Colorado Backup for DOS software es One ier & Accounting............ bee WordPerfect 6.0 Version Upgrade for Win.99.95 
NE QGB /4GB Internal ......cc..scceseen Soaare ats: APUNORNT Yee costes sted If You Don't Find What You're 


Norton Antivirus V.3.0 DOS & Win.....82.95 
Norton Backup 3.0 for Windows ........94.95 Looking for - CALL US! 


hen 5Pack FREE DELIVERY... ee PowerDAT _ Free Delivery 
peas STO en ee ae VER ne at ~g$5q Digital Audio Tape Int/Ex...61 495/81 695 
4 SOs b Node Runne S$! 2000/A Combo Ethernet/TP..$115 POWER SUPPLY VIDEO BOARDS 
; agate FLOPPY DRIVES 
SOFTWARE: 
: ; ot DIAMOND 


* Sportster 14.4 Ext. / with Fax......... $169/$179 F 
3 if Node RunnerS! 2000/C Thin Ethernet peck External ccccccocccccescee $1079/$1799 









me pr ied ae : 7 ie LANtastic Al V.5.0 DOS / Windows $77 / $89 
pares Ot “ LANtastic for TCP/IP single user........... $195 
i ets Controller - HD & Floppy....... ~ Articom (serial device sharing)... $265 SONY. “THE POWER PEOPLE nan rig EEE rier a . - 
: -1 1 R RLL Bit | i eae cass 7 = gmp. Be. peemme oe __ oo _ A RMAELET DP EWENA cece ence wenn nnn enenannnwnsnnnraeneenennne 
ee ine ee en a Floppy Drives BC Series Standby UPS SysteMS  steaith 24, ISA / VLB..cnooeese $155/$155 
ray ge eee Bon 3.5" without Frame 1.44MB PC/AT...........$55 BG 250: 250 VA, 2 OUtlet........--srereonn $95 Stealth Pro, ISA, 1MB / 2MB..........$235/$329 
Does adaptec BC 400: 400 VA, 2 outlet... $149 Stealth Pro, VLB 1MB / 2MB.......... $2.45/$329 
: ' TEAC BC 500: 500 VA, 4 outlet... $179 Vi VLB 2MB $399 
5 1529 SCSI Direction Kit: 16 Bit Standard Etherlink II/6 8/16 (3C503-16) ......$155 ‘ per VLB 2MB..........sccccsscccccccssessesseeeeeee 
Irection AIC. | andar 5pak FREE DELIVERY $709 7 BC 400LAN: 400 VA, 4 outlet, LAN inter$1 49 
ce e scsi with Floppy Support & Drivers ....$135 a hao aa ee All Media Flop ! 
j “hci Alea 4 gudbets = Ehterlink II] 1OBT ......sccccsseeceoseeeee $129 ; Opry BC SOOLAN: 500 VA, 4 outlet, LAN inter.$189 p 
1522 SCSI Direction PLUS Kit... $189 “oak FREE DELIVERY 2 ehoa The All-In-One 3.5" & 5.25" BC BOOLAN: 600VA, 4 outlet, LAN inter. $245 or 
mex, 1942CF Single............. seeeseseessnnsnanenes $195 Ehterlink U.cccccccccccccccccccececcececccccees $129 Half Height Internal Floppy Drive ............ $125 BC 750LAN: 750 VA, 4 outlet, LAN inter.$299 
 1542CF SCSI Master Kit / PLUS...$249/$305 5pak FREE DELIVER..........-..-.-- $589 BC 900LAN: 900 VA, 4 outlet, LAN inter.$345 VGA Wonder GT Windows Accél............. $165 
B$ 2742 Single NEW ....2..nneunennn $295 VALUE STOR Omnipower Line Interactive UPS | ATI Graphics plus 1 MB/2MB ........$209/$229 
Be 2742) MEW incinsuintsiecnsioronsin $349 SMC 3.5” 2.88MB Floppy OMNI 500LAN: 450 VA .................. go4g ATI Ultra Pro 2 MB/VLB............ $349 / $349 
* 2742T Single NEW nn ecsssssssssssnsne $325 EtherCard Elite 16C Ultra-Combo Adaptor Value 2.88MB External ISA ..............000 $179 —QMNI BOOLAN: 600 VA, ...-.ccccsccesssceeesees $295 ATI Ultra Pro EISA 2MB.............-..secseeeeees $375 
oy byetey 2842 VL Master Kit oo... cece eeeeeeeeee $299 w/ RJ 45 BNC/AUI connectors $119 Value 2.88MB Internal.........00..0.c eee $1 09 
SGA Mini Scsi: 6pak FREE DELIVERY ............. $679 —_—a— a NUMBER NINE 
EPR 11301160 sonnei $65/CALL _—_ EtherCard Plus Elite 16 Thin Coax ....$115 — aa 9GXE, 1230 x 1024 NI, SVGA: 
pap, T-260/T-338 .......eesesseeseessseeen $155/$95 6pak FREE DELIVERY .............. $615 LVL 10, IMB ooo. eccecceccccesceceseeseeseseseeees 
YB T-BAB/T-B5B ns -nssstenstrstsoe $145/$175 iia Back Ups ant LVL 11, 2MB coccccccccccscscsssesseveversevessseee 
ape, " 1680 REMOVABLE VALUE STOR 50/400 o.sssssseeeeesttesssseeeeettstie OG 2 eieccatecaecnes 
: PiTame Winton ee TT cg 4801600 ec cecsesssssseenssssennssnsnssse 185 / $255 
i FUTURE SVP-ISA SUPER 21MB External,Includes 8 bit host - oe ee 


! HMOSt 900. / 1.250 o..scccsesscccssspegegreeeeeee $365 / $489 
3, TMC-850 MCD CD ROM idan: $55 adapter and software ..........ccceeeeeee $379 Smart Ups [> MICE 
:« 1680 SVP-ISA, 16 bit SCSI 2 with floppy Z VALUE STOR 21MB Internal S70 1 BOO ssccccnssacsigeanecesisasacasidurs $309 / $285 
‘aes support & CD ROM SCSI support....... $129 Bend eSes mene Includes 3.5" drive, 8 bit SCSI host adapter, OE PU ieeteeniartialenegiens ena Expert MOUSE 4.0 cscccccnsnsnsssanceesrsnene $93 
ay 100 EXSVP=EISA viv isersassscisuoizensncivesscsones $369 SyDos Int 44MB/88MB ........ $295/$379 Cable & Software .........eceeeeeeeeeeseeeeseeeees $309 aaa aa lea ae MS Ball Point Mouse 2.0 Portable............. $82 











PMG 12-21 


THE MULTIMEDIA SPECIALISTS 


. CD ROM 
spp emilinaaaaaae 


a CREATIVE LA BS, INC. 
CD ROM Upgrade Kits lid © sl Gwe 
HMNOMIA KEE cacesssccsvessasvessenses 

CD ROM Siscolenfedutilnrnent , 














MPC KIT PLUS sens 
SOUNDCARD —scomPuianT 77ITLE PLO) ERAN Y= M 
TOSHIBA (includes all necessary cables) KIT BUNDLE BUNDLE Pro 16 Multimedia System II, FREE DEL.........$879 
Fusion Double CD 16, NEW FOR '93! .........$589 
3401 Internal Pro Audio Spectrum 16* $559 $649 a Media Vision Memphis Ext. FREE DEL........... $889 
3401 External Pro Audio Spectrum 16* $669 $759 ¢Toolworks Multimedia NEC 
Encyclopedia MPC 
MITUSUMI | yerop 3Xp Professional External ...........:..cessscee00 $419 
3Xi Internal/External.........c.cssccssesseee $459/$549 
FX001D Dbl. Speed Sound Blaster 16MultiCD CALL ‘CALL =Mavis Benton 44 Eiiitel ances oains $389 
| eaches 
NEC la |= ><C1_ 
Double Speed CD ROM Dri 
NEC Multispin 3Xi Pro Audio Spectrum 16* $639 th  Cheesnastal 3028 rain / 5028 External Meee CALL 
NEC Multispin 3Xe Pro Audio Spectrum 16* $739 829 
NEC 74-1 External Pro Audio Spectrum 16* $575 $665 anime TOSHIBA 
TEE. yireai Cliies of ile 3401B Double Speed Int.! / Ext. ........$389 / $489 
3028 Int. Double Speed Pro Audio Spectrum 16* $499 $589 World MPC TURTLE BEACH 
3028 Ext. Double Speed Pro Audio Spectrum 16* $589 $679 MultiSound MPC Upgrade Kit FREE ig 
MultiSound Multi Bundle FREE DELIVERY. ...$669 
CREATIVE eUS Atlas MPC 
pet ana: MITSUMI 
Omni CD Sound Blaster 16 Multi CD $455 $545 eWorld Atlas MPC CRMG-LUOOSS, Internal ..ccccsscssessesseeee $175 
CHINON 256 Cache Double Speed ssanbiaaa Zoe Double Speed Internal FXD001...........0..000. CALL 
535 Internal Pro Audio Spectrum16 $529 $619 S weanie the CHINON 
O30 External Pro Audio Spectrum 16 $629 $719 Animals MPC 535 Double Speed with SCSI II Internal.........8349 


535 Double Speed with Interface Internal ......$385 
535 Double Speed with SCSI I] External ........ $445 


* Upgrade to a Pro Audio Studio16 for only $40 additional *Upgrade to a Sound Blaster SCSI 2 for only $24 additional 
535 Double Speed with Interface External......$479 


*Upgrade to a Sound Blaster SCSI 2 ASP for only $159 additional 




























ENCYCLOPEDIA SPECIALS 
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aterial - Best Seller 
Secret Weapons of the Luftwaffe 





























Jets & Props ' j j 6 
na Se nee a Seng Bay Buy 3 for $59% New Grolier Multimedia Upgrade ‘94...............esse $99 
ur Teaches Trouble ing Ques oftware Jukebox i ‘ imi 
udubon Birds Kodak Photo CD Access Space Adventure by Knowledge Adv or bs) i) & $99* Microsoft Encarta 94 (limited offer) Eee ieee ere $89 
udubon Mammals Languages of the World Windows | Space Quest 4 Compton’s Interactive Encyclopedia Competitive 
attle Chess Loom Space Shuttle MPC 
ble Library MacMillans Childrens Dictionary _ Sports Illustrated Almanac GAG ccsccsts ciceespe tacrintenrireteatandeipesaninl $79 
usiness Library Vol. 1 Windows — Mario is Missing CD Deluxe DOS Stellar 7 = 
apital Hill MPC Mavis Beacon 3.0 MPC STW Presents Star Wars Chess MPC 





Mayo Clinic for Windows Time Magazine Almanac ‘91 



























Midi Music Shop for Windows Time Table of History: Since 1982 
Mixed up Mother Goose Sience & Innovation 07° 
Monkey Island Toolworks Reference Library 
Multimedia Audio Collection US Atlas V.4 with Video MPC U l l 
Multimedia Computer Tutor US History 
Multimedia Power Talk US Presidents a 

(Anthony Robbin) USA Wars - Desert Storm . 
National Geographic Mammals Wild Places Cons umer E l ectronics 
Newsweek Interact. V.1 or 2 Wing Commander/Ultima VI i 
Oceans Below MPC World Atlas V.4 w/ Video MPC Win. P.O. Box 17882, Milw, WI 93217 
PC Sig 12th Edition Wrath of the Demon 






ProPhone Business Edition DOS 


uiness Book of Records '93 TECH INFO: (41 4) 357-8181 
FAX: 800-554-9981 


CREATIVE NY LOWER 800-554-9930 











Sound Blaster 16 Basic..................... $129 { PRICES! Game Blaster dagutaesieanansncdsvaduateawvadevaed vies $119 
Sound Blaster Deluxe .............:ceeseeees $75 ACS-50 [150 .occoccccoccecoceeceecece $75 / $99 sh ae see ie rete ne i. ¢ One of Wisconsin's Top 10 | of Software Available. 
Sound Blaster Pro DelUxe..........--..-+ $115 ACS$100 / 300 ceccccoscccactnsst. BHO GOBS <3 cee Sel costes sevicionecteentoancatiinitee Women Owned Businesses. _* All Products Sold 
 iapale : bib a sescauaenent . oe TURTLE BEACH PA PANTC TIVIGL sociveinsiusssinsssanvannetetdatovss $325 ¢ Corporate, Government & Carry’ Manufacturers 
Sound Blaster 16 Scsi 2... $179 CREATIVE LABS e pe A ea ee 
with adv. signal processing ............ $209 Creative Voice ASSISt............ecsossesscseess $55 sic e APO, FPO HI, AK 
WAVE BIBBHOE Yai: cess: salavosencnsseree $179 a Senahae Sia Rik 
5 F ge uerto Rico & Canadian 
M Wavetable Synthesizer Video Blaster for Windows cuevacandsesecsanws $325 on Credit Cards. orders welcome: 6% a 
MEDIA VISION Upgrade $49 MEDIA VISION ¢ Most Orders Shipped Min. $6. International 
Pro Spectrum 16 Basic ................0. $115 $1 59 . within 48 Hours. Orders Shipped First Class 
Pro Audio Spectrum 16 ..........ssse0-- $155 our price Pro Movie Studio XL. ........--ssssresssees $325 ¢ Software Shipping only Mail Insured: 
Pro Audio Studio 16 0.00... $199 WAVE f ° SIGMA DESIGNS $5 per order, not per title. 15%- Min. $15. If mail cost 
, 10r Windows Hardware: 5% - Min. $5. exceeds calculated amount, 
' . ° $39 * eu ek sic iieivaissusedeesnayeteacgtersoese rest eiears ae ° C.O.D orders welcome, you'll be billed additional. 
Seana Galaxy Badin Beta: 46 bit. . Exe usive oer! Hs be ve sGhogaabaasdleuanesewsaawber eleeaneeauaas 056 with only a $6.00 Charge. * Call for Free Catalog 
SCSI Interface w/ Roland Sound $1 69 gi iret ot hai card. hia diab rid atopin sia Gaidla de wale gsiaicinauseaeeasttiat e We Ship Latest Version & Items Not Listed 
OTHER g P oe TURTLE BEACH Personal & company checks allow 14 working days to clear. Prices fluctuate beyond our 
control & may change for better or worse. Not responsible for typographical errors. 
Advanced Gravis UltraSound............ $129 TURTLE MOOK pirates eee eeeeeaneeetettaneeeettenneeees 2 arg nt must have a Return opie oi seange ten sy sae to obtain a 
Turtle Beach MultiSound Free Del.....$499 ; * wit microphone he ote eet ONE Me a 49.95 eturn Authorization or your return will not be accepte - Shipping | andling are non- 
Logitech SoundMan 16.......cccccs... $105 exclusive ofan $3 g Maui wavetable synthesizer Upgrade, refundable. All sales are final. All returns are subject to a restocking fee. 
MS Sound System 2.0 .......c.cceeeeee. CALL “with the purchase Maui. works with any sound card............... $159 
Recuh inne Gnihil oc... $215 Offer good at time of purchase. : ’ Free delivery applies only to the contiguous 48 states 





CIRCLE 300 ON READER SERVICE CARD 


Acculogic™ 


RAMPpAT Plus” 
2-16 mb Expansion Board for 286 
and 386 IBM-compatible machines 


Simmply Ram/16”.$145 
1-32 mb Expansion Board for P/2 
models 50 and 60 


Simmply Ram/32”.$145 
1-64 mb Expansion Board for P/2 
models 70 and 80 


EISA Ram” 
1-128 mb Expansion Board for EISA 


Bus systems 


1(1 mb) 256 x 36...$ 59 
> (2 mb) 512 x 36...$109 
3 (4 mb) 1x 36 

1(8 mb) 2x 36 

|(16 mb) 4 x 36 


EXPANSION BOARDS 


| AST 


Bravo 386 SX, 
WS/286, 386 


Bravo 3/25s 


AST 


| Premium Exec 
| 286, 386SX/20; 2S; 25C 


| Power Exec 


4/25 SL Bravo 3/33s 


Amb ...$ 239 
8mb...$ 649 
16mb .$1279 


| Power Exec 
13/2581, 3/25SLC; EL 


Bravo LC/25s, 4/33, 
4/33s, 4/50d, 4/66d 


Premium 386/25, 33, 
33T, Premium Il 386 SX/16, 20, 25 


Bravo 4/33, 486/25, 2mb 
Premium 4/25, 33TE, 4mb 


Power Premium 3/33, 8mb 

4/33, 4/33s, 4/50d, 4/66d, 

Premium 386 33TE, 486/25, 25e, 

25TE, 33, 33e, 33TE, Premium Il 3/25, 
33, 486/33, 486SX/20 & Server SE 4/33 


| COMPAQ 


Contura 


9/20; S29) 3/ LOG. 


Contura 
| 4/25 Series 


| LTE 286 


IBM 


ITE 386s/20 i PS/1 286, 386SX 


LTE Lite 


ZU,.20, 206, 200 | PS/1 Consultant, 


Essential, Expert & 
B Personal System/Valuepoint 


PS/2 25/286, 30/286 2mb kit 


PS/2 50Z, 55SX, LS, Imb 
70, 35SX, LS, OSX 2mb 


PS/2 35SX, LS, 40SX, 4mb 
55SX, LS, 65SX, LS, X Station, 
PS/Valuepoint Cxx Series 


16mb .$1069 


Amb......$269 
8mb......$499 


Amb 


LTE 4/25c 


MEMORY 


SLT 286 
SLT 386s/20 
Terms and. conditions: Memo 


unopened, refused, cancel 
Trademarks are the property 


IBM 


ThinkPad 2mb 


8mb 


Amb 
8mb 


2mb 


$139 
$559 


PS/2 CI5/75K. 
ThinkPad 700, 700c 


PS/2 N51 SCL, SX 


: 
° 
co 
a 
— 
O 
i 
a 
< 
ll 


| LAOSX PS/Note 182, 
N33SX 


Memory Direct Is Your 
Natural Selection for 
Quality Computer 
Components & 
Memory. 


Superior Service 


Tech Support 
You Can Count On 


Finest Quality 
Fully Tested Product 


IBM CONT’D 


PS/2 35SX, LS, 40SX, 
PS/Valuepoint Cxx Series 


PS/2 90 XP, 95 XP, 
P75 (pairs), 56, 57, 
PS/1 Pro 2123 

PS/2 90, 95 XP, P75, Amb 
56, 57, PS1 Consultant, 8mb 


Essential, Expert x11, x13, x14, 
PS1 Pro 2123, RS/6000 


PS/2 model 50 & 60 


Series 

PS/2 model 70 & 80 
& 90 Series 
COMPAQ 


DeskPro 386-20, 
20e & 25 


DeskPro 386s/16 


8mb 


2mb 


1-32mb 
exp. brd. 


1-464mb 


‘DeskPro 286N, 386N, 


| Series, 386SX/20, 
SystemPro LT Series 


DeskPro 386-33, 
486-33 & System Pro 


ProLinea 3/25s, 
3/25zs 


ProLinea 4/25s, 
4/33, 4/50 


e required forall returns. All 
a 15% restocking charge. 
ect to change without notice. 


7) \RCLE 383 ON READER SERVICE CAR . 


MATH CO’S 


Hewlett Packard Laser Jet 4mb ... 
Illsi, 4, 4M, Asi, 4siMX & XL800 8mb... 


Hewlett Packard Laser Jet 2mb... 
Amb .. 


em IP, Ul, WP, HID 


LASER PRINTER MEMORY 


Hewlett Packard Laser Jet 2mb... 


il, UID Amb... 


IBM 4019, 4019e 


IBM 4029 


Epson EPL 6000 


Epson Action Laser II 
EPL 8000 


§ Cannon LBP-4, 


4 Lite, 4 Plus 


Cannon LBP-111 & 
8111 Plus 


Texas Instruments 
Microlaser and XL 


Oki Laser 400 


f Oki Laser 800, 820 


B Panasonic 4410 & 


ee 4430 


a Panasonic 4450i & 


3C875SX-16 
| 3C87SX-20 
3C87SX-25 
3C878X-33 


| 3C87SX-40 


ee 4420 


IT 


$69 
$71 
$74 
$85 
$89 


2mb ... 


$14! 
$26! 


.$13¢ 


$25! 
$51! 


$14! 
$26 





3.5mb .$20 


2mb... 
Amb ... 


2mb ... 
Amb... 


2mb... 
Amb... 


Imb... 
2mb ... 


2mb.... 


3C87-16 (DX 
3C87-20 (DX| 
3C87-25 (DX! 
3C87-33 (DX) 
3C87-A0 (DX) 


$11 
$22 


$13 
$22 


$21 
.$26 


$12 
$17 


800-588-6348 


7921 Professional Cir., Huntington Beach, CA 92648 . 
Office 714-848-5958 Fax 714-842-9437 


- FAM TO 5PM MONDAY THRU FRIDAY P.S. 


orporate P.O.'s, Government P.O.’s, Educational P.O 
Ea =< Same Day Shippi: 


DI/C@VER Yost con) 
iN 





ANOTHER 


= ey a _ | FACT: CDW? Ships 97% of All 
_ . __ 4 Orders the Same Day! 
BE You Can Use the 


Product Ordered As Early As the 
ABOUT ; 


COMPUTER . 
DISCOUNT 
WAREHOUSE” 





QUARTERDECK QEMM V7.0 UPG............0.. 
QUARK. EXPRESS 1.002... :scsssaseecsccosnssseescisvese 
SOFTWARE PUB OFFICEWRITER V6.2..... 


MICROSOFT WORD/WIN V2.0 .........0:0:008 
MICROSOFT WORDMWIN V2.0 LICENSE UPG ........ 
MICROSOFT EXCEL V4.0 .......ecceeeseeeeseeees 


IBM DOS V6.1 UPG sisivcccsvsstscucteaservessscasdzdisends 
INSET SYSTEMS HIJAAK PRO V2.0............. 
INTEL FAXABILITY PLUS OCR V2.0.............75.! 


5TH GEN FASTBACK PLUS/WIN.............05- 
5TH GEN DIRECT ACCESSG...........e eee 
5TH GEN FASTBACK PLUS V6.0............000 


ADOBE: PHOTOSHOP V2.5..06. sccssesssssicasvinesas INTUIT QUICKBOOKS/WIN V2.0 ........ eee 98.09 MICROSOFT EXCEL V5.0...........:::csceceeeee SPC HARVARD GRAPHICS V3.06 ............. 
ALDUS PAGEMAKER V5.0. ..........ccseseeeeees INTUIT QUICKEN WINDOWS V3.0................45.5 MICROSOFT EXCEL V4.0 COMP UPG.......... SPC HARVARD GRAPHICS WIN V2.0 UPG........... 
ARTISOFT LANTASTIC SOFTWARE.............. INTUIT QUICKBOOK .....0.. cc eeceeeteeeeeeeeeeeeee 5.$ MICROSOFT EXCEL V4.0 LICENSE ........... SPC HARVARD GRAPHICS WIN V2.0 ........ 





SPC HARVARD GRAPHICS V3.0 NODE..... 
PRO WRIME V2:2 3 sesetsecsto-cecgvactastencviavesacssaes 
SABER LAN WORKSTATION V1.0 ............005: 


INTUIT BUNDLE QUICKBOOK & QUICKPAY....... 
INTUIT QUICKEN DOS V7.0 ues 45.85 
INSIGNIA ACCESS PC V3.0.........cceeeeeeeeeeee 76. 


ARTISOFT LANTASTIC Al V5.0........... sia 
ARTISOFT LANTASTIC AI/WIN V5.0............. 


LOTUS 


KODAK PHOTO CD ACCESSWIN ..........ss000% 31. SABER LAN WORKSTATION NODE LIC....... 
LASERTOOLS PRINT CACHE .........--seesseoses | APPROACH CDW CD BUSINESS BUNDLE 5 TITLEG........ 
LOTUS 123 V3.4A SERVER .......sseseesceesseen 389.67 ' CDW CD-ROM BUNDLE 5 TITLES ..............+. 
LOTUS 123 V2.4 NODE... sense 2 4 V2.1 CDW CD-ROM ENTERTAINMENT BUNDLE. 


SHAPEWARE VISIO V2.0...........::ccceceseseees 
SPINNAKER FORMWORX/WIN V2.0............. 
STACKER V3.1 SPECIAL DOS V6.0.............. 
STACKER V3.1 WINDOW/DOS ..........::00:0008 
STACKER FOR OS/2 V1.0 ......ceececseeeeeereees 
SWIFTE LETTERHEAD FOR WORD.............. 
SYMANTEC ACT V1.1 FOR WINDOWS. ...... 
SYMANTEC ACT V2.1DOS .........ccceeeeeeeee 
SYMANTEC PC ANYWHERE V4.5 ............... 
SYMANTEC PC ANYWHERE V4.5 REMOTE 
SYMANTEC ANTI VIRUS V3.0...........:ecceeee 
SYMANTEC NORTON SPEED CACHE PLUS....... 
SYMANTEC NORTON DESKTOPWIN V2.2....... 
SYMANTEC NORTON UTILITIES V7.0........ 
SYMANTEC PC ANYWHERE FOR WIND.... 
SYMANTEC Q8A 4.0 ....ccccecceesseesesesestesseeeees 
SYMANTEC Q&A LAN PACK 4.0 3USE........ 
TOUCHSTONE CHECK IT PRO ...............005 
TRAVELING SW LAPLINK V ........cceeeeeeeeeeee 
WORDPERFECT V6.0 DOS LICENSE.......... 
WORDPERFECT DOS NODE W/DOC......... 
WORDPERFECT/WIN V6.0 LICENSE.......... 
WORDPERFECT/WIN V5.2 NODE W/DOC . 
WORDPERFECT/DOS V5.1 .......::0sceesssseseee 


LOTUS 123 WINDOWS V4.01.............cccceee 293.7: 
LOTUS 123/WIN V4.01 LICENSE................. 9.2 
LOTUS 123 SYSTEM V1.1 SERVER............ 179. 
LOTUS 123 SYSTEM V1.1 NODE................. 22.45 
CC:MAIL 10 USER PACK ............0::ccceeeceeeees 221. 
LOTUS ORGANIZER V1.1...........cccccsceceseseeees 6. 
LOT AMIPRO/WIN V3.01 .......c:cccceesseeeseees 126.97 
LOTUS V3.4A UPG......ccceccccecceeeceeseeeseeeeeees 9.42 
LOTUS AMIPRO V3.01 COMP UPGRADE ....94.58 
LOTUS SMARTSUITE UPG V2.1 ...........00008. g 
LOTUS AMIPRO/WIN V3.01 VERS UPG........5 39. 
LOTUS 123/WIN V4.01 UPG .........cccceeeeeeeee 7.74 
LOTUS FREELANCE GRAPHICS V2.01 UPG..99.4 
LOTUS FREELANCE GRAPHICS V2.01........99.25 
LOTUS NOTES V3.0 STARTER PK.............8: 5 
LOTUS 128 V2:4. cctussssccsccesctastecsessecseseaseasasccs eee 
LOTUS 123 2.4 UPG KIT woo. ecceeesees 98.09 
LOTUS IMPROV/WIN V2.0 .........cc:cceccceeeeeeeeee 9.42 
MICROCOM CARBON COPY PLUS V6.1.... 
MICROCOM CARBON COPY/WIN.............. 
PROCOMM PLUS/WIN..........00::ccccccsseceeseseeeee 
PROCOMM PLUS V2.01..........c:ccccescscesssseeees : 
MICROGRAFX ABC FLOWCHARTER/WIN. 
MICROHELP THE UNINSTALLER ................. 


for Windows 


ONLY 


32574 


MICROSOFT WORKS/DOS V3.0 ...........:00 
MICROSOFT PROJECT/WIN .........:c:cccccceees 
MICROSOFT ACCESS V1.1 UPG..............0. 
MICROSOFT ACCESS V1.1 0... ceeeeceeeeeeees 
MICROSOFT ACCESS DIST KIT ............0.. 
MICROSOFT ACCESS V1.1 LICENSE ........ 
MICROSOFT POWERPOINT/WIN UPG....... 
MICROSOFT DOS V6.0 UPG..........:cccceeeeee 
MICROSOFT DOS V6.0 UPG 3 PACK.......... 
MICROSOFT PUBLISHER/WIN V2.0 ............ 
MICROSOFT MULTIMEDIA GOLF/WIN......... 
MICROSOFT VISUAL BASIC COMP UPG... 
MS VISUAL BASIC PRO/WIN V3.0 ..........0 





ATI MEDIA MERGE V1.0 ........ eects 
AUTODESK AUTOSKETCH/WIN ............05 
BERKELEY AFTER DARK.............. cece 
BITSTREAM FACELIFT FOR WP V2.0.......... 
BORLAND C++ V3.1 W/APP FRAMEWORK ....... 
BORLAND C++ V3.1 WIN/DOS .......... ee 
BORLAND TURBO C++ V3.0 00... cece 
BORLAND MULTIMATE ADV II V1.0............ 
BORLAND TURBO C++ VISUAL ED WIN...... 
BORLAND DBASE IV V2.0 LICENSE/NODE ....... 
BORLAND DBASE IV V2.0 ........ cesses 





BORLAND DBASE IV V2.0 UPG............:000 
BORLAND PARADOX WIN V4.5 UPG ........... 
BORLAND PARADOX V4.5 DOS UPG......... 
BORLAND PARADOX V4.5 DOS .............005 
BORLAND PARADOX V4.5 WIN ..........:06 
QUATTRO PRO/DOS V5.0.......cccsccecserseseeseees 
QUATTRO PROMWIN V5.0.........ceececeeceeeteeeee 





MICROSOFT FORTRAN V5.1 ........eeeeeeeeeeee 
MICROSOFT MACRO ASSEMBLER V6.1... 


WordPerfect 


MICROSOFT VISUAL BASIC V3.0.............. 
MICROSOFT WORKGROUP ADD-ON USER ........ 
MICROSOFT WORKGROUP ADD-ON .......... 
MICROSOFT WORKGROUP ADD-ON 5 PACK....... 
MICROSOFT WORKGROUP ADD-ON LIC.... 
MICROSOFT WINDOWS PRINTING SYS ... 


WORDPERFECT OFFICE SERVER V4.0.... 
WORDPERFECT/DOS V6.0 ..........:::ccccesees 
WP OFFICE/WIN V4.0 CLIENT ............:0000 
WORDPERFECT/WIN V5.2........:.0:ccsceseeeees 
WORDPERFECT/WIN V6.0..........:0::ceseereees 


MICROSOFT VERS UPG FOXPRO WIN..... 
MS FOXPRO 2.5 DIST KIT UPG WIN .......... 
MICROSOFT FOXPRO WINDOWS V2.5....... 
MICROSOFT FOXPRO V2.5 COMP WIN..... 
MICROSOFT FOXPRO 2.5 FOR WINDO..... 
MICROSOFT FOXPRO COMP V2.5 DOS... 
MICROSOFT FOXPRO V2.5 FOR DOG....... 
MICROSOFT FOXPRO DIST V2.5 DOS ...... 
MICROSOFT FOXPRO WIN DIST KIT......... 
MICSFT FOXPRO DOS V2.5 DIST Kl.......... 
MICROSOFT PROFIT WINDOWS V1.0....... 
MICROSOFT WINDOWS NT V3.1 VERS..... 
MICROSOFT WINDOWS NT V3.1 SING...... 
MICROSOFT OFFICE PRO............:::::c00 
MICROSOFT OFFICE LICENSE PACK........ 
MICROSOFT POWERPOINT WINDOWS 3. 


BORLAND TURBO PASCAL V7.0 DOG......... 
BRODERBUND AUTOMAP FOR WINDOWS .... 
BRODERBUND PRINTSHOP DELUXE/WIN ........ 
CAERE OMNIPAGE PRO V2.1............::ce 
CENTRAL POINT PC TOOLS V8.0A ........... 


j v6.0 
Jfor Windows 


ONLY 


CALERA WORDSCAN PLUS V2.0 WIN....... 
CA CLIPPER V5.2 COMP UPG..............0 
CONNECT EMAIL CONNECTION..................5 
COREL DRAW V3.0 WITH CD .......... eee 
COREL DRAW V4.0 WITH CD ........ ee 
COREL DRAW 3.0 TO 4.0 UPG............... 
COREL SCSI. sssssctascicasascvassusisisscccssssssssseasssons 
CLARIS FILEMAKER PRO WIN V2.1........... 
DIAGSOFT QA PLUS/WIN.........c:cccsesseseeeeeees 


31971 





MS OFFICE V4.0 WIN VER UPG.............0. 
MS OFFICE V4.0 WIN COMP UPG............... 


MICROSOFT OFFICE COMP UPG............... WORDPERFECT/WIN V5.2 LICENSE.......... 


DCA CROSSTALK/WIN V2.0.......::0cesseeee MS OFFICE V4.0 WIN......... ec eeeeeeseeeeeeeeeeees MICROSOFT WORD/WIN UPG..............00 WORDPERFECT/DOS V5.1 COMP UPG....... 
DELRINA PERFORM PRO PLUS V1.0........ MICROSOFT WORD/DOS V6.0 VERS UPG.. MICROSOFT WINDOWS V3.1. ..........eee WORDPERFECT/DOS V6.0 COMP UPG..... 
DELRINA WINFAX PRO V3.0.......... cece MICROSOFT WORD/DOS V6.0 .............005 MICROSOFT WORKS WINDOWS VERSION ... WORDPERFECT/WIN V6.0 COMP UPG .... 


WP V6.0 WIN W/QUATTRO PRO 5 COMP UPG..... 

WORDPERFECT V6.0 LICENSE UPG........... 
WP OFFICE V4.0 CLIENT PK UPG.............. 

WP PRESENTATIONS V2.0 UPG.............0004 
WORDPERFECT/DOS V6.0 UPG .............006 
WORDPERFECT/WIN V5.2 UPG ...........::006 
WORDPERFECT/WIN V6.0 UPG as 


MOON VALLEY ICON HEAR-IT. ......... eee 
NORTON CLOSE-UP HOST & REMOTE...... 

ONLINE OPTINET 1-8 USERS .........0... 

PACIFIC MICRO MAC-IN-DOS ..........0. eee 
PEACHTREE ACCOUNTING/WIN V2.0....... 

POWERUP CALENDAR CREATOR PLUS .... 
POWERUP CALENDAR CREATOR + WIN.... 
QUALITAS 386 MAX V7.0.......:.c::cceceeeeeeeeees 
QUARTERDECK DESQVIEW 386 V2.6......... 
QUARTERDECK QEMM V7.0.1 o...... cesses 


MICROSOFT VISUAL BASIC/WIN V3.0....... 
MICROSOFT VISUAL C++ COMP UPG........ 
MICROSOFT VISUAL C++ PRO UPG........... 
MICROSOFT VISUAL C++ PRO ............004 
MICROSOFT VISUAL C++ WINDOWS NT.. 
MICROSOFT WINDOWS V3.1 UPG .............. 
MICROSOFT V3.1 WINDOWS LICENSE ; 
MS WORD V6.0 WIN ........cccsccsseeseeseeseesereees 297 


DELRINA WIN FAX PRO NETWORK............ 

WP V6.0 WIN W/QUATTRO PRO V5.0.......... 
ECLIPSE FAX WITH OCR .........eceeeeeeeeeeee 
VIR SSO V3.0 is. ici scoctcsscscssvestorcassessesessees 





HAYES SMARTCOM/WIN i 
HELIX NETROOM 1 USER issscssicccessiccscosescises 
IBM OSE VAY sissicsssssisiarivasissarizscsantsarvastasives 





WE SELL NAME BRAND ITEMS FOR LESS! 


No Surcharge For Credit Cards 


Gg &, 
Credit Card charges are not submitted until time of shipment. Freight is <oTe gewy 
calculated as the carrier's actual freight charge plus insurance and packaging 
material. The cost of insurance is 0.30% (0.0030) of the order total.Packaging ™ 





materials will not exceed $4.00 per 1 package order or $6.00 per multi-package FAX a ey eS 

Ciara pial nopgdbeledpeg- myn bepopstra PCM802 CDW® is a NASDAQ traded company eee . 

when paying by personal check. Software, chips and other electronic (708) 291 =1 737 TICKER SYMBOL CDWC . . ae 
are not returnable. All pricing subject to change. ™ - Trademarks High Volume Bids Invited 


D & B Rated 4A1 Duns 10-762-7952 


components 
of all companies listed in this ad. 


©1993 CDW” Computer Centers, Inc. 





eee” 


i486SL/33 LCD 
NOTEBOOK 


33 MHz i486SL Processor 

4MB RAM Expandable to 20MB 

120MB or 200MB Hard Drive 

1.44MB 

Diskette Drive @ Pre-Installed 
Software: MS-DOS? V 6.0, 
Windows®, UltraFont™ Text 
Enhancer and Hypertext Disk- 
Resident Documentation 

Ball Point™ with QuickPort™ 

Weighs only 6.9 Ibs. 


NNOVELL 


Netware V3.12 
W312 5 USER So xis ssccscevsaccuadictiniedisssend 
V8 12 10 US Bro wiscccsscsocicnescacssecccacses 
VS.12 20 USER G:0) oesidccszciccenscsdseessescast 
V3,12:50 USER Gib" s scsssvsccesssvatevevandoesseed 
V3B.12) 100 USER: Sid ccisssscasscscsccccscosenssecoctndsad 


NETWARE LIFE 1 USERiacitiiccscciscscsssanseiacroaees 
NETWARE LITE STARTER KIT............00000 
NE2000 PLUS ETHERNET COAX CARD .... 
NE3200 w/TPA 


THOMAS*CONRAD INRAD 


TC5143 ETHERNET 10BT asocuigestardgestacascaes cissiee 
TC5055 ETHERNET 8 PORT CON 10BT ........ 
TC6242 ARCNET 8 BIT COAX CARD................ 
TC6245 ARCNET COAX CARD.........cc:eceeeeeeee 
TC6242 ARCNET+ TP CARD..........0..0. cece 
TC6245 ARCNET ALL-IN-ONE CARD.............. 
TC6040 ARCNET PASSIVE 4 PORT HUB COAX..... 
TC6250 ARCNET ACTIVE 8 PORT HUB COAX..... 
TC6151 ARCNET 16 PORT SMART HUB COAX ... 
TC4035 TOKEN RING 4MBPS CARD.............. 
TC4045 TOKEN RING 16/4 CARD.............00 
TCNS 100MBPS COAX CARD..........::ccceceeee 
TCNS 100MBPS EISA COAX CARD...........064 
TGCNS 100MBPS ‘STP CARD. scssccsssescisssassesveecs 
TCNS 100MBPS FIBER OPTIC CARD............. 
TCNS 100MBPS 6 PORT SMART HUB COAX..... 
TCNS 100MBPS 8 PORT SMART HUB COAX..... 
TCNS 100MBPS 8 PORT SMART HUB STP. 
TCNS 100MBPS 8 PORT SMART HUB FIBER ... 


#! ARTISOFT 


AE2 ETHERNET COAX CARD...........cceeeeees 
AE3 ETHERNET COMBO CARD. ai 
NODERUNNER 2000A...........::0088 sua 
NODERUNNER, 2000T c..cc.:ccccsccscssisiestasesssscscess 
NODERUNNER 2000C.........0..cccsecesceseeeeeeeeee 
NODERUNNER/SI 2000A..........cceceeeeeseeeeees 
NOQDERUNNERISI 20001 os scisscscessttsstecessssdsanceaes 
NODERUNNER/SI 2000C ..........ccecccesseeeeeeseeeeees 
GENTRALISEATION Iho iiscsccesssieseusscsvsvecesetiaaos 
10BT 5 PORT INTERNAL HUB..............0c ce 
NODERUNNER STARTER KIT WINDOWS ..... 
CANTASTIC:- Al V8.0. csecscccssnssepessececctseccssisesessscose- 
LANTASTIC Al V5.0 WINDOWS ...........ccseeeee 
LANTASTIC SOFTWARE. oo isscccecesssencssesssscssssseass 
LANTASTIC FOR WINDOWS SW .............000 
T-RUNNER 8 PORT 10BT...........:::0ccesceessesseees 
T-RUNNER 12 PORT T0BT.j..cc.csccccccecessecvervsses 


ALLIED TELESIS 


AT ISOO 16BIE TOBE ccc scccscssccesssspssscescsesovscecsvecere 
ATISOOBT IGBIE COMBO 6c .ccicncscesasaauprvasnentecd 





ATMR820T 8 PORT 10BT HUB................00064 
AT3012T 12 PORT 10BT HUB.......:sscsscssssesssees 


SMC’ 
ULTRA 16 BIT ETHERNET COAX ...........0065 
ULTRA 16 BIT ETHERNET 10BT.................00.. 
ULTRA 16 BIT ETHERNET COMBO................ 
ETHERCARD+ ELITE 8 BIT COAX..............005 
ETHERCARD+ ELITE COAX ........... eee 
ETHERCARD+ ELITE COAX 6PK............:::008 
ETHERCARD+ ELITE MCA COAX ...........:008 
ETHERCARD+ ELITE 10BT..............ccceeceeeeees 
ETHERCARD+ ELITE 10BT 6PK..... ie 
ETHERCARD+ ELITE MCA 10BT... 
ETHERCARD+ ELITE EISA 10BT... is 
ETHERCARD+ ELITE COMBO..................:0008 
ETHERCARD+ ELITE COMBO 6PK................. 
3608 ETHERNET 8 PORT CON 10BT.............. 
3512 ETHERNET 12+2 PORT CON 10BT...... 
PC600WS ARCNET CARD COAX...........:::08+ 
PC650WS ARCNET CARD TP............0:esceeeeees 
PC600FS ARCNET CARD COAX ...........::0:00 
PC130 ARCNET CARD COAX 
ARCNET 8 PORT ACTIVE HUB COAX............ 
TOKENCARD ELITE 16/4..........:ccccesseseeseeeeees 








BUY WITH CONFIDENCE 





CDW 29539 
CDW 29540 


SYNOPTICS 


3308A ETHERNET MODULE 10BT.............. 
2803 16 PORT 10BT LATTISHUB.............000. 
2813-04 16 PORT 10BT LATTISHUB............. 
2813-05 16 PORT MANG 10BT LATTISHUB. 


3Con’’ 


3C503 ETHERLINK II COAX... eee eeeeeeeee 





3C509 ETHERLINK III COAX........ 
3C509 ETHERLINK III COAX 5 PK.. ad 
3C509 ETHERLINK Ill 10BT...... eee 
3C509 ETHERLINK III 10BT 5 PK... eee 
3C509 ETHERLINK III MCA 10BT..............00 
3C509 ETHERLINK IIl COMBO.......0.. eee 
3C509 ETHERLINK Ill COMBO 5 PK............... 
3C579 ETHERLINK EISA COAX...........:eceeeees 
3C579 ETHERLINK EISA 10BT............. cee 
3C1627 12 PORT LINKBUILDER 10BT........... 


PE310BC POCKET ETHERNET COAX............314.89 


PE310B2 POCKET ETHERNET COAX... 
PE310BT POCKET ETHERNET 10BT.... 





PA202B6 POCKET ARCNET COAX...........006 
PT216BT POCKET TOKEN RING 16/4............529. 
PT216B3 POCKET TOKEN RING 16/4............ 527. 
PPX03 PARALLEL PORT MULTIPLEXOR ........79.8( 





INTEL NETWORKING 


ETHEREXPRESS 16iCOAX....0.c.cccccssccccsssscieeneved 


ETHEREXPRESS 16 COAX 5 PK .o..occccccccssesses 5 1 





ETHEREXPRESS MCA COAX... 
ETHEREXPRESS 16 10BT........... 
ETHEREXPRESS 16 10BT 5 PK 
ETHEREXPRESS MCA 10BT .......... cece 
ETHEREXPRESS 16 COMBO ..............:.00 
ETHEREXPRESS FLASH COMBO..............05 


ETHEREXPRESS FLASH COMBO 5 PK......... 32 
ETHEREXPRESS EISA COAX............::ceeeees 


TOKENEXPRESS G14 aiisicctscccccascstisscescsessvernts 


NEFPORT IMG OAK ir secscscsschecssstiscascssceensiciinans é 


NETPORTUSIOBT wecssiseccscsesisscccssccscsccssansseessoss 
ETHEREXPRESS ISA HUB...........0cccceeeeeeees 


ETHEREXPRESS ISA HUB EXP ............. 449. 


RAR 


a 

[-MEGA 
TAPE 250MB INSIDER 1" uuu... eceeeeeens 
TAPE 250MB INSIDER HH..............0...0:::cceeeeeee 
FLOPTICAL 21MB INSIDER...........:::ecccesseeeees 
BERNOULLI 90MB PC POWERED.................. 
BERNOULLI 150MB INSIDER.................000 
BERNOULLI 150MB PC POWERED................. 
BERNOULLI 150MB TRANSPORTABLE......... 


mw 
SUMMIT. 


MEMORY SYSTEMS INC 


SE120 120MB INT TAPE B-U......... eens 
SE250 250MB INT TAPE B-U...........ccceeeeeeee 
SE305 305MB INT TAPE B-U.............:ccsceseseees 


MICROSOLUTIONS 
BACKPACK 3.5" 1.44MB FLOPPY PARALLEL 
BACKPACK 5.25" 1.2MB FLOPPY PARALLEL 
BACKPACK 170MB HD PARALLEL new.......... 
BACKPACK 200MB HD PARALLEL............0+0+: 
BACKPACK CD-ROM PARALLEL..........00000000+: 
BACKPACK 250MB TAPE B-U PARALLEL ..... 


CDW® IS A NASDAQ 
TRADED COMPANY 


TICKER SYMBOL CDWC 
D & B Rated 4A1 


W Sells 
or Less 


No = For Credit Cards 


Credit Card charges are not submitted until time of shipment. Freight is calculated as the carrier's 
actual freight charge plus insurance and packaging material. The cost of insurance is 0.30% (0.0030) 
of the order total.Packaging materials will not exceed $4.00 per 1 package order or $6.00 per multi- 
package shipment. For your protection we ship only to your verified billing address. Non-defective 
returns subject to restocking fee. Allow 10 business days for shipping when paying by personal 
check. Software, chips and other electronic components are not returnable. All pricing subject to 
Duns 10-762-7952 change. ™ - Trademarks of all companies listed in this ad 


Color Tekisic 
Printer 


360 dpi 


SyD6éS 


PRO NOTE 42MB PARALLEL............:cceeee 
PUMA‘88MB PARALLEL © iui. c.5icissccicscascessereres 
MARLIN 105MB INT IDE ..........cccesceeeereeseeeeee 
88MB EXT SCSI W/ADPT .........::cecccescereeeeeeee 





TD-250 250MB INT IDE ..2.0.2.ccicesecesecetesecenssevees 


FS8500 SOOMB INT IDE: iccsccccciscstccsscscassecossess 


1200-4: 4GB EXT SCSI sccssscsciesssssrncsesessnsessponss 


WYSE 30 AMBER OR GREEN............:ceeeee 
WYSE 50 AMBER OR GREEN............::eseeeeeeee 
WYSE 60 AMBER, GREEN, WHITE. ................ 
WYSE 150 AMBER, GREEN, WHITE. .............. 
WYSE 160 AMBER, GREEN, WHITE .............. 
WYSE: 325 COLOR, .cccss-csccstevenisobissnscceniersnerseis é 


ALTEC LANSING ACS300 SPKRS/SW ........... 
CDW 'S' CD BUNCE ie cissiccers ses qeisAcsectadisioaiate 


CDW 5 CD BUSINESS BUNDLE..................0. { 


CDW 5 CD ENTERTAINMENT BUNDLE ........... 


CDW 4 CD EDUTAINMENT BUNDLE new......... 


CREATIVE LABS DISCOVERY 16 INT............. 
CREATIVE LABS MULTIMEDIA STARTER INT ..... 
CREATIVE LABS SOUND BLASTER PRO...... 
CREATIVE LABS SOUND BLASTER 16 ASP . 


MEDIAVISION PRO AUDIO SPECTRUM 16...15 


MEDIAVISION PRO AUDIO STUDIO 16.......... 
MEDIAVISION PRO 16 SYSTEM II BUNDLE .. 
MICROSOFT MULTIMEDIA BEETHOVEN ........ 
MICROSOFT CINEMANIA...........c:cesseseeeseeereeees 
MICROSOFT BOOKSHELF CD ........... eee 
ORCHID SOUNDWAVE 32 ........ecececeeeeeeeeee 
PROCOM INT MULTIMEDIA STATION ........... 
PROCOM EXT MULTIMEDIA STATION .......... 
SONY DSKTOP LIBRARY INT W/SND............. 
SONY DSKTOP LIBRARY INT NO SOUND..... 
SONY DSKTOP LIBRARY EXT W/SND........... 
TURTLE BEACH MULTISOUND.............e 


CHINON CDS535 INT CD-ROM KIT.............04 
CHINON CDX535 EXT CDROM KIT.............06 
ACCULOGIC PARALLEL PORT CD-ROM....... 
HITACHI 1900S EXT CD-ROM............ceeeeee 
HITACHI CDRISS5O EXD cssicissscsstcsssceccsssestssaees 
HITACHI 6700 INT CD-ROM ..........c:cccseeeeeeeeee 
HITACHI CDR6750 INT ..........:cecceecseeseeseeeeeeees 
NEC CDR74-1 EXTERNAL CD-ROM............... 
NEC 3X1 INTERNAL new. ...........ccscsessesesrreoeees 
NEC SAE EXT EIINAL ssssstseicrsssvarcecesneceavarsavaniose 


NEO SAG POMBO) 55 iiicasisiccscccecoccsesescccaveustesianr’ : 


ORCHID CDS3110 INT.......ecceceeeeeesseeereeeeeees 
PIONEER DRM604X 6 DISC QUADRASPIN. 

PROCOM 200MS INT SCSI CD-ROM.............. 
PROCOM 200MS EXT SCSI CD-ROM ............ 
SONY CDU31A INT CD-ROM ..........:cceeeeees 


SONY CDU535 INT CD-ROM...........: cece ; 


SONY CDU54101 INT SCSI CD-ROM ............. 
SONY CDU7205N EXT CD-ROM............00000 
SYDOS PARALLEL PORT CD-ROM................ 
TEXEL 3028 240MS INT KIT .........ceeeeeereeeeeees 
TEXEL 3028 W/PA SPECTRUM 16.................. 
TEXEL 5028 240MS EXT KIT...........:cceeseeeeeeee 
TEXEL 5028 W/PA SPECTRUM 16 ................. 
TOSHIBA 3401 INT SCSI CD-ROM ............05 
TOSHIBA 3401 INT SCSI CD-ROM W/ADPT .. 
TOSHIBA 3401 EXT SCSI CD-ROM ................ 
TOSHIBA 3401 EXT SCSI CD-ROM W/ADPT . 
TOSHIBA 3401 EXT SCSI 4 DRIVE TOWER. 





240 cps 
Individual Color Cartridge 
System: Less Waste 
100 Sheet Feeder 
Laser Quality Text 
Optimized for Plain Paper: 
Vibrant Colors Without 
Special Paper 









4: j 


Canon 


RURTF, 


S/IONE 12 X12.4. BUTTON ssesvssastesccturetteveess 
IS/ONE 12X12 12. BUTTON iicc.cscsensedeserssestesed 
XLP 12 X 12 4 BUTTON & STYLUS... 
REP 12 X18 WE BUTTON wsssacisetsccsserccssvevenestess 
PGT, V2 VS vcset sive sesctacacacst faved ccestotsciveraicects 


DB UN T2XI2 4 BUTTON jo sssasisscsseciasstanscscteiveste 
DB UL I2ZX12' 16 BUTION viccsccsssecceatstoasescassrceed 
DB Ill 12X18 16 BUTTON... cece 
12 X12: 4: BUTTON wcccccsccccscessssccescasees 

12 X 12 4 BUTTON CORDLESS ... 

12 X12 IS BUTION .  acecinannnasenvaes 
12°X 18: 16 BUTTON isssscssssssssessccatesssacssassaasscenis 
24 X36 16: BUTTON. .......-ccssnsvsossesesosoneasnvasiees 


. 
® 
(CORPORATION 


SUMMASKETCH III 12 X 12 4 BUTTON.......... 
SUMMASKETCH III 12 X 12 16 BUTTON........ 
SUMMASKETCH III 18 X 12 4 BUTTON.......... 





71 INSTRUMENT 


Hl 7100 ‘A-D SIZE 8 PEN «.siccccicccfectsccencscdoned 
Fl 7200} AE- SIZES PEN v.ccsssccinessssanssievanessen 


Gg HEWLETT 
PACKARD 


HIP SCANJED WC cssisccecsscescssssssccsssseecosssaassaseces 
HP SCANJET IIC DOCUMENT FEEDER......... 


EPSON’ 


ES800C PARALLEL/SCS 1 .........0 cece 
ES800C ACTION SCANNER... eee 


VGA & SUPER VGA MONITORS 
AST: VISION AN Ta iiccscesosciesscnscaanecpssapesesensavars 
AST: VISION Ale Va iss cvssssecvcosrsavevesexcnsa resis seones 
MAG INNOVISION MX15F ........ccceeeeeeeeeseeeeees 
MAG INNOVISION MX(17F ..... eee 
MAGNAVOX CM2079 14" .39 oo... eeeeeeeees 
MAGNAVOX CM2089 14" .28 ooo. cceceeeseeeeeees 
MAGNAVOX CM9217 17" ooo. ceeeeeeneeee 


NEC 3FGE 15" 
NEC 4FGE 15" 
NEC 5FGE 17" 
NEC 5FGp 17"... 
NEC 6FG 21"..... 
NEC 6FGp 21" 
PANASONIC C1381i 14" ooccccccccccsssssssssssseessee 
PHILIPS 1557AS 15" ..ccccssssssssssssssseessesssseesevssses 
PHILIPS 1764DC 17" ooooccccccssssssseesssssseessssseeeee 
SEIKO CM1760LR 17° .osscsssssssssseesvssssesessssveeesee 
SONY CPD1430 14" vooccccccccsssssssesssssssesssssseeeseen 
SONY CPD1730 17" ooocecccccssssssseesssssseesssssseeeee 


VGA & SUPER VGA DISPLAY CARDS 


ACTIX ULTRA PLUS 1MB...........cccccscsseseeeeeeee 
ACTIX ULTRA PLUS 2MB........0i.:csscoccssasersnessen 
ADS VGA TO TV BLIME .ccssaissccsesctcssteassstuntonsean 





ATI GRAPHICS ULTRA PRO 2MB EISA.......... 
ATI VGA WONDER X24 sii decsciscsstesssscacassevenies 
CREATIVE LABS VIDEO BLASTER ................ 
CREATIVE LABS VIDEO SPIGOT ................... 
DIAMOND STEALTH PRO 1MB............. cee 
DIAMOND STEALTH PRO 2MB..........0.:::00008 
DIAMOND SPEEDSTAR PRO 1MB................. 
DIAMOND VIPER VLB 2MB..............:::ccceeeees 
HERCULES GRAPHITE 1MB.....:.::.ccsiccccsssevese 
HERCULES GRAPHITE 2MB............0.c eee 
HERCULES DYNAMITE VLB .........c ec ceeeeeseees 
INTEL SMART VIDEO RECORDER................. 
ORCHID FAHRENHEIT 1280+ 0.0... 
ORCHID FAHRENHEIT VA ....... cece eeeeeeeees 
ORCHID FAHRENHEIT VA/VLB ..........::::ceeee 
ORCHID CELSIUS VLB 1MB ....... 0. ceeeeeeeeeee 
ORCHID CELSIUS VLB 2MB ............ eee 


CDW” HOURS 
Sales7:30-7:30 CDT Mon-Fri. 
9:00-5:00 CDT Sat. 


Tech Support for Customers 
8:00-7:00 CDT Mon-Fri. 
9:00-5:00 CDT Sat. 





CDW 32009 


14,400 BPS 


Pocket Modems 
14.4K BPS Data, V.32bis 
Protocol Fax Model Adds 
14.4K BPS Send/Receive Fax 
V.42 Error Correction 
V.42bis Data Compression 
LED Status Indicators ¥ 9V 
Battery Powered, AC Adapter 
Included 


14.4K Data... 
14.4K Data/Fax........ 
TOSHIBA 
T1900/120MB ..... T4600/120MB .... 
T1900/200M6B ..... T4600/200MB ..... 
T1900C/120MB... T4600C/120MB... 
T1900C/200MB... T4600C/200MB... 
T1950/120MB ..... T4600C/340MB... 
T1950C/120MB... T6600C/510MB... 
T1950/200M6B ..... T6600C/510MB CDs 
T1950C/200MB... T6600C/510MB CD/DVI 
® 


LC 4/25S 120MB,4MB 
LC 4/33S 120MB,4MB 
LC 4/33D 120MB,4MB 
LC 4/33D 210MB,8MB.... 
LC 4/50D 120MB,4MB.... 
LC 4/50D 210MB,8MB 
LC 4/66D 120MB,4MB.............:ceeeeeeseeseeeeees 
LC 4/66D 210MB,BMB.. .:.::..s:02:c0seessesensecessorsce 
LP’ 4/25S 170MB,4MB sw iessccecssvesertsoscsevercvscees 
LP 4/255 S40MB,EMB .ieccessscsotiesssectsccsssccsaxsas 
LP 4/33D 170MB,4MB.............cssscssseesseeeeee 
EP 4/339D S40MB SMB ..:..cccicesrceccvsasescesetsscreen 
LP 4/66D 170MB,4MB............:::ccccesceeeeeeeeeees 
LP 4/66D 340MB,8MB.............cccsscsesseeeeeeen 
MT 4/33D 170MB,4MB...........::ccccescsseeseeeeees 
MT 4/33D 340MB,8MB ............c:ccecceesseereeeeeees 
MT 4/66D 170MB,4MB ............:c:cceceeseeseeeeeees 
MT 4/66D 340MB,8MB...............::c:ceeeeeeeeeees 
NOTEBOOK 80MB MONO. ............:::ccceeeees 
NOTEBOOK 120MB MONO..... 
NOTEBOOK 120MB COLOR... 
NOTEBOOK 170MB MONO............0cceeees 
NOTEBOOK 170MB COLOR 
NOTEBOOK 170MB COLOR+...........:0:000000 
POWEREXEC 4/25 200MB MONO SPECIAL ...... 
POWEREXEC 4/25 200MB COLOR SPECIAL..... 


Canon 


NOTEVET 4/25 SSMBsi.:ssiccsssisciccacsccscscssasiaesad 
NOTEJET 4/25 135MB.... sang 
NOTEJET 4/25 180MB....... ais 
INNOVA 4/33L SX 170MB.........::cccceseeseeseeeed 
INNOVA 4/33L SX 240MB............::ceceeeeeeeees 
INNOVA. 4/50L. 170MB ic.:0:ccecescisssescsessecscesisnecs 
INNOVA 4/50L 240MB ...........::ccsceeseeeseesseeteees 
INNOVA 4/66L 170MB ............cccceeseeeeeeeeeeeeee 
INNOVA 4/66L 240MB ..........::eeeeeeeeteeeteeeees 


NEC 


4/25 120MB MONO/COLOR ...........4 
4/25 1GOMB: MONO |... .cscscessccotssesteescaasconerss cag 
4125 IBOMB COLOR iiscsscidiisstiscssssssatinssconssined 












4/33 180MB COLOR OFFICE ................0:00004 
4133: 250MB MONO 2......ccesesccesscccccssessescescnssca 
AISS 250MB COLOR jn ccsicssssscascseasessseissssscsvierd 
READY ES 4/25 170MB......o:sccescessccecossessectceds 





4 Texas INSTRUMENTS 


TM4000E 4/25D 120MB MONO .............:00 
TM4000 4/25D 200MB MONO ............0::0:000 
TM4000E 4/25S 120MB ADV COLOR............ 
TM4000 4/40 200MB PASSIVE COLOR 








TM4000 4/50 120MB MONO...................:0006 
TM4000E 4/50 200MB MONO NEW.............-- 
TM4000E 4/50 200MB DUAL COLOR NEW.. 
TM4000E 4/50 200MB ACTIVE COLOR......... 
OKIDATA 
ML590.................4 
MLS01 wo cincsicciccccccd 
PACEMARK 3410 
QOLAOQOE cc scdstscconed 
OLB 10 ssc ssccccncc$ 
OLB AOA vesicwsncceas! 
OL850................ 
DOC-IT 4000 ....: 
Canon 
BJ10EX W/FREE SHEET FEEDER ...............: 
RSG OO snsecscs cevaciavshcvicccesusccwasdvcasisrsbsseseteamteliaea 
BRIA © vsese scence sacsedecabussaiwesdents Adit euscseaci see 
BICG00' COLOR was ssssscasscaxteaercistasivedusisssnsertel 
LBP430 LASER NEW ..........0..ccccccccsssesseeeeeeed 





Complete Software Included #&% While Supplies Last 


CDW 27097 
CDW 26535 
EPSON’ 
AP 2250 ...csosseeee LOST encntircades 
AP3250.....--...-- OTA vcssrcseciec 





ACTION LASER 15000 ..........ccccccsssssesessscseseneeed 
ACTION LASER 1500 W/2MB.............00::0000e4 
PB200 ....csseccvsaceccosned Silentwriter 95FX ... 
Jetmate 1000........... Silentwriter 97 ........ 
SuperScript 610 Silentwriter 1097 
Silentwriter 95F.......4 
Panasonic 

VEG ccs ccessletersndess Q1GO vsscssssvectesesane 
W624 ecccicossvecssenes 2OZ4 Siviceavvsinncseds 
1695.....ccecccsseeeee 4410 LASER....... 
2028 vcasiiiditevivsvee 4430 LASER....... 
2 leo vcaavewtsusezciesds 4440 LASER.... 
AVA  icivsivevercasiee 

49 Texas INSTRUMENTS 
MICROWRITER BASIC/PS35............4 
MICROLASER PRO 600 PS23 miei aval 
MICROWRITER PS65...........:.:ccscccessecessseeeseeed 
MICROLASER PRO 600 PS65 NEW............. 
MICROMARC INKUJET.........0:::ccceeseceseseereeeeeees 


*After $60 Manufacturer Rebate 


& PACKARD 


Deskjet Port 310... LaserJet 4L........... 
Deskjet 500........... LaserJet 4P 
Deskjet 500C......... LaserJet 4........... 
Deskjet 550C........: LaserJet 4M........ 
Deskjet 1200C ....1399 LaserJet 4S ....... 
Deskjet 1200C PS.. LaserJet 4SI MX. 
Paintjet XL300 .. 


LEXMARK 














7131A 131MB IDE 7345S 345MB SCSI35 
7213A 213MB IDE MXT540A 540MB IDE 7 
7245A 245MB IDE PO-12S 1.02GB SCSI.£ 
7245S 245MB SCSI. MXT1240S 124GBSCSH 2 
7345A 345MB IDE 
MCP2205 584MB SCSI. MCP2217 1.7GBSCSI. 
MCP2210A 1050MB IDE! MCP1548 20GB SCS : 
MCP2210 1050MB SCSI MCP1936 3GB SCS\k 
Pxatase™ 
www iea 
CP30084E4.84MB IDE . CP30644M 340MB IDE 
CP30174 174MB IDE CP30544 540MB IDE 
CP30204 210MB IDE CP30540 540MB SCSI 
CP30254H 250MB IDE CP31370 1.37GB SCSK 
AS Seagate 
ST2511 42/MBMFM...... ST3290A 261MB IDE ....25 
ST351AX 42MBIDE..... ST33990A 341MB IDE... 
ST3120A 106MB IDE ST3550A 452MB IDE .« 
ST3144A 130MB IDE ST4766E 766MB ESDI ..989 
ST3243A 200MB IDE ST11200N 10SGBSCSI 
CONTROLLERS 
ACCULOGIC IDE .................cccccccceesccesseccnssecscees 2 
ACCULOGIC IDE W/1PAR, 2SER, 1GAME .. 
ACCULOGIC IDE W/BIOS ....... cee eeeeeeeeeeceeeee 
ACCULOGIC ISA SCSI-2....... ccc 
ACCULOGIC EISA SCSI-2 oo... eee 
ADAPTEC 1522 SCSI KIT............c.ceeeeceeeeeeeeee 
ADAPTEC 1542C SCSI KIT uuu... cece eeceeceeeeeeeeeee 25§ 


CDW” 
SERVICES YOU 
BETTER 


SPORTSTER MODEMS 


V4 EX ssssesnteatnaganehivesstusxatuavectage teas svsnsvecesisee 


WORLDPORT VAS ssssccsceserssessssveaicssessiescstesene 

WORLDPORT 14.4 W/FAX........::ccssseeseeseeeseees 
COURIER MODEMS 

2400 V:42BIS EAT sccisessrceivesnsooescssonsiessedoscrers 

V. SOTERBO INT/INT W/FAX.........00004 

V.32TERBO EXT/EXT W/FAX.. i 

16.8 HST EXT................ 

Soar STD Br WS 

DUAL STDE 

DUAL STD TERBO INTE W/FAX .: 


({) Hayes 


ACCURA 2400B INT: OPTIMA 24 FAX . 
ACCURA 2400 EXT | OPTIMA 9600 EXT 
ACCURA 24EC FAX OPTIMA 96 FAX . 
ACCURA 96 FAX OPTIMA 14.4 EXT : 
ACCURA 96 EXT OPTIMA 14.4FAX 
ACCURA 14.4 FAX OPTIMA 14.4Pocket 
ACCURA 14.4 EXT ULTRA 9600 EXT . 
OPTIMA 2400 ..... ULTRA 14.4 EXT 





PM14400FXMT 14.4 EXT W/FAX..........0:c0cee 
PM14400FXSA 14.4 EXT W/FAX, LCD...........4 
PM14400FXP 14.4 POCKET W/FAX.............+4 


intel 


SATISFAXTION MODEMS 








100 INT .........002 
200 INT ........... 
300 INT ........... 
2400 V.42BIS INT... cee eeeeeeeeeeeneees 
2400 V.42BIS EXT 4 
9600 INT WIFAX...........ccccccescsseeeeeeetesssseeeeneees 
14:4 INTWIFAX s ovescsccctescscssnventeccccesvseastiscorseses 
14:4 EXT WIFAX scsscssiscsssccssacessesiscosssesaatsatsanaee 
BC250 ..icccscisccesves! OMNI 450 LAN .... 
BC400 ...........0.. OMNI 600 LAN ...: 
BG500 4 iiccstsvsee OMNI 750 LAN .... 
BC500 LAN ....... OMNI 1250 LAN .. 
BC600 LAN ....... UNISON 600........ 
BC750 LAN ......: EC1200 255. ces ccease 
BC900 LAN ....... EG1800 .2..sccsesscrese 
BC1250 LAN ..... LC2400 ........ ed 
LAP POWER AC/DC INVERTER...............:::+44 
AMERICAN POWER 
BACK UPS 250 .....: SMART UPS 400.. 
BACK UPS 400.... SMART UPS 600.: 
BACK UPS 450 .... SMART UPS 900.: 
BACK UPS 600 ...: SMART UPS 900XL . 
BACK UPS 900 ...: SMART UPS 1250; 
BACK UPS 1250 .. SMART UPS 2000 
SURGEARREST PLUS ..............cescessseteeeeeeeees 
SURGEARREST PLUS W/TEL............::c0eeee J 
LINE =F GOO: cscsssesscocncnessesscsensss ascosnscecesssenceesseo’ 
LOGITECH DEXXA an Ge MOUSE ..............44 f 
LOGITECH MOUSEMAN COMBO .................+4 
LOGITECH MOUSEMAN CORDLESS .............4 B9.93 
LOGITECH Heatly ae PORTABLE .............../ 7 
LOGITECH FOTOMAN PLUG...............:0:0004 
MICROSOFT MOUSE. V2.0 SERIAL’ ........ 
MICROSOFT MOUSE V2.0 PS/2” ............. 
MICROSOFT MOUSE V2.0 AL 3.1 COMBO. 


MICROSOFT BALLPOINT V2.0..............0+5 
MICROSOFT BALLPOINT MOUSE WMWIN ae 1 
peti pete WIHP DASHBOARD .. 


CDW® Sells for Less and Services You Better! 


FAX (708) 291-1737 


©1993 CDW? Computer Centers, Inc. PCM802 








i486SX/25 CPU 

120MB HD, 4MB RAM 

Local Bus Video 

4 16-bit Slots 

Midsize Case, 3 
External Bays 


CDW 30837 


HAYES PCMCIA OPTIMA 9600 W/FAX 
HAYES PCMCIA OPTIMA 14.4 W/FAX ast 
IBM PCMCIA TOKEN RING 16/4............:::06 
LINKSYS PCMCIA ETHERNET COAX............ 
LINKSYS PCMCIA ETHERNET 10BT ............. 
MEGAHERTZ PCMCIA 2400 WI/FAX............-.4 
MEGAHERTZ PCMCIA 2400 XJACK W/FAX.. 
MEGAHERTZ PCMCIA 9600 W/FAX..............- 
MEGAHERTZ PCMCIA 9600 XJACK W/FAX..: 
MEGAHERTZ PCMCIA 14.4 W/FAX...........00005 
MEGAHERTZ PCMCIA 14.4 XJACK W/FAX... 
PRACTICAL PCMCIA 14.4 W/FAX..........::00000+ : 
T. CONRAD PCMCIA ETHERNET COAX....... 
USR WORLDPORT PCMCIA 2400 W/FAX..... 
USR WORLDPORT PCMCIA 14.4 W/FAX....... 
XIRCOM PCMCIA ETHERNET COAX 
XIRCOM PCMCIA ETHERNET 10BT.............. 
XIRCOM PCMCIA ETHERNET COMBO ......... 








Features Delkin, Kingston, 
Pacific Data and Simple 
Technology Memory. 


AST BRAVO 486LC 2MB ..........::::::cceeseeeeseeenes 
AST POWEREXEC 486 4MB ...........cccceccceeeeeeed 
AST PREMIUM Il 1MB CUPID SIMM...............4 
AST PREMMIA 8MB UPG..............::cccecceeeeeeeeeed 
COMPAQ DESKPRO 8MB.............::ccecceseeseeeed 
COMPAQ CONTURA 486 8MB..............::0ceed 
COMPAQ CONTURA 4MB.............0::cccceesecereeees 
COMPAQ DP 386/16 4MB...........:::0:ccccceeeeesceseed 
COMPAQ LITE 4/25C 4MB .........ccceccceeeeseeeens 
COMPAQ PROLINEA 486/33 4MB ...............0044 
COMPAQ PROSIGNIA 16MB.............::c:ccecceeeeed 
EPSON ACTION LASER 2-8MB ..........::::0:00 
HP DESKJET 500 & 500C 256KB.................004 
HP LASER 4L 1MB MEM UPG............::cceeeeed 
HP LASERJET 2P/II] QMB uu... c:cecceeeeeeeereeeees 
HP LASERJET 3S] 4MB.............c:ccecceseeeeeeeeeeed 
HP LASERJET 4 4MB ...........eecceeceeeeeseseeeeeeeeees 
HP PAINTJET XL300 4MB........... cee eeeeeeeeeeees 
IBM DESKTOPS-ALL MODELS .............:.:::c00 
IBM THINKPAD 700 4MB.............::cccceccceeeeeeeees 
NEC SILENTWRITER 95 2MB............::0::00eee 
NEC VERSA 4MB.. .incssccssnsiscsrstesssreccssetesssccssacavd 
OKILASER 400 2MB....000.....cecceseeeeeeeeeeseeererenes 
OKILASER 800 2MB...........0::cccccccsseeesseetereeeeed 
PANASONIC 4410, 4430 2-4MB ..........:::00cceeeed 
PANASONIC P4450] 2MB...............:::ceseeeeees 
TI MICROLASER 1MB...........:::ceccceseeeeeeeeeeeeeees 
TET M4000 OMB cc sscisstsercssscssssescssessesssnsciierivsssesd 
TOSHIBA 1800, 1850, 2000SX/E, 2200SX 2MB....... 
TOSHIBA 1800 ,1850, 2000SX/E, 2200SX 4MB...... 
TOSHIBA 1900C,4500C,4600C 8MB................/ 
TOSHIBA 4400, 4400SX/C 4MB ..........:::ccceee 
TOSHIBA T1800, 1850, 2000SX/E, 2200SX 8MB.... 


Due to an Industry-Wide Memory 
Shortage, Please Call CDW for the 
Best, Most Current Pricing and 
Availability Information. 


CYRIX 486DRX/2 UPGRADE ...............::cee 
INTEL OVERDRIVE 16/20MHZ .............:0:::008 
INTEL OVERDRIVE 25MH#Z ............::::cceeeeeeed 
INTEL OVERDRIVE 33MHZ .........c:ececeeeeeees 
KINGSTON SX/NOW 25MHZ ..........:ceeeeeees 
KINGSTON SX/NOW 33MHZ ..........:::::ceeeeeeeeee 
KINGSTON 486/NOW 25MHZ..........c0ceeeeeeeed 
KINGSTON 486/NOW 33MHZ ............c0ce ceed 


INFEL SB7 DX scctievivsccessacesdssosvssceaesiedsossedansivedsived 
INTEL RAPIDCAD uci. ccccssceseccsessessscssastesscnans 


ore aos Included on U.S. Robotics Sportster 14.4 & WorldPort Modem Packages 


Replace 
Your 
Desktop! 


@ 33 MHz i486SL Processor 

@ 4MB RAM Expandable to 20MB 
@ Monochrome Model "Super 
VGA" 9.5" TFT-LCD; Color Model: 
Active Matrix 9.5", 256 Colors 

® 120MB, 200MB, or 340MB Hard 


eae Diskette Drive TO S H I BA 


® Pre-Installed Software: 

MS-DOS? V 6.0, Windows®, UltraFont™ Text Enhancer and Hypertext Disk- 
Resident Documentation @ Ball Point™ with QuickPort™ 

®@ Weighs only 6.9 Ibs. 

120MB LCD CDW 29539 
120MB Color CDW 29541 
200MB LCD CDW 29540 
200MB Color CDW 29542 


340MB Color CDW 29543 





486DX2 
Performance! 


i486DX2/40Mhz CPU, 3.3 Volt CPU 

4MB RAM © Monochrome Model: 9.5" 
Grayscales Color Model: 9.5" Dynamic - 
STN Display MS-DOS® 
6.0, Windows® © Ball Point™ with QuickPort™ 


120MB LCD/ Color . 


200MB LCD/ Color 


486 Power ata 


Great Price! 
i486SXA/20Mhz CPU, 3.3 Volt CPU 
4MB RAM © Monochrome Model: 9.5", 
64 Grayscales © Color Model: 9.5" Dynamic - 


FREE 
CASE 


STN Display MS-DOS® 6.0, RFyS ygP Spearman 
Windows® ® Ball Point™ with QuickPort™ Jaca eisibivia 


120MB LCD/ Color 


200MB LCD/ Color 


US ROBOTICS 
ieee cri U.S. ROBO TICS — WIN. A NEW? 994 _ 


[| SPORTSTER 14.4: Performance 


Two 


FIRST PRIZES: _ 


| nd — >, 
‘ SECOND EE ES: L es 4-Day, 3-Night 


Panasonic Lille < . i oo Bahamas Cruise 


Camcorder 


THIRD PRIZEs: 
>Panasonic CD Player% 


A. 
PRICING 


Features V.42/MNP 2-4 Error Control and V.42 bis/MNP 5 
Data Compression for 57,600 bps Error-Free Throughput 


Internal Modems Include DCA Crosstalk @ Delrina WinFax 
Lite Included with Fax Models Backed with a Full 5 Year 
Parts and Labor Warranty @ Made in the USA 


14.4K SPORTSTER 14.4 Fax Int 
14.4K SPORTSTER 14.4 Fax Ext 
14.4K SPORTSTER External 
14.4K SPORTSTER Internal 


WORLDPORT 


14.4 Pocket w/14.4K Fax 
14.4 Pocket 


Sells for Less and Services You Better! 


PCM802 


©1993 CDW® Computer Centers, Inc. 





28410 
28092 
28305 
28738 


SPECIAL PURCHASE 


CDW 26535 
CDW 27097 





| 
4- 


| 


Sw 


Includes: 
Micrografx Picture Publisher LE, and 
Perceive Automatic OCR.” ‘ 


tee 


ee A 


4 


ims. ae 


yy 


GLOBAL 


os 


AST PowerExec SL 4/25 203 HD Mono/Color....2405/3999 
AST Bravo NB 4/25 120 HD Mono/Color ....1765/2429 
CANON NoteJet 4/25 85 HD 99 
COMPAQ Contura 4/25 120/209 HD 

COMPAQ Contura 4/25C 120/209 

COMPAQ LTE/Lite 4/25C 120/209 

COMPAQ LTE/Lite 4/33C 209MB 


.1. TM4000E Win DX/50 120 HD Mono 

.|. TM Win DX2/50 200 HD Mono 

.|. TM Win DX2/50 200 HD Dual Color 

.|. TM4000E DX2/50 200 HD Active Color 
OSHIBA T1950C DX2/40 200 HD Color 
OSHIBA T6600 4/66 510MB Active Color 


T 
T 
T 
r 
T 
T 


TravelMate 4000E WinSX/25 Color Notebook 


sag TEXAS 


INSTRUMENTS 
« Fast 486SX25Mhz Processor 
*4MB Ram / 120MB Hard Drive 
* Brilliant 8.2” Color Display 
* MS Ballpoint Mouse w/Quickport 

Includes DOS 6 & Windows 3.1 


ADVANCED GRAVIS Ultrasound 

ALTEC LANSING Speakers ALL MODELS...CALL 
CREATIVE LABS Soundblaster 16 MCD wW/ASP .....189 
CREATIVE LABS Soundblaster Deluxe 75 
LABTECH Speakers ALL MODELS.......CALL 
MEDIAVISION Pro Audio Spectrum 16 

MEDIAVISION Pro Audio Studio 16 

MEDIAVISION Pro Audio Studio XL 

MICROSOFT Sound System 

TURTLE BEACH Multisound 


| GH VISION SYSTEMS 


GH386 SX/33_ 105/120/210 | GH486DX/33 130/170/210 
GH486 SX/25 130/170/240  GH486DX/50 170/210/340 


GH486 DX/33 


* 486DX/33 MHz» 14" SGVA Monitor 
*4MB Ram * Mini Tower Chassis 
¢260 MBIDEHD *DOS 6.0/Win 3.1 


Scare PACER eRe 


ATI 2400 ETC Int/Ext 

BOCA 14.4 w/FAX Int/Ext 
CARDINAL 2400 Int/Ext 
HAYES Optima 14.4 w/FAX Ext 
HAYES Ultra 9600/14.4 Ext 


MEGAHERTZ Modems For Notebooks ..ALL MODELS 
PRAC PERIPHERALS Pocket 14.4 w/FAX 


SUPRA 14.4 w/FAX Int 

TELEBIT QBlazer Portable 

US ROBOTICS Worldport 24/96 w/FAX Port 

US ROBOTICS Sportster 96 w/Fax Int/Ext ......159/169 
US ROBOTICS Sportster 14.4 w/Fax Int/Ext ...169/189 


AMERICAN POWER 
Back UPS 250/400/450/600 98/155/189/255 
Smart UPS 400/600/900/900XL ...279/345/535/1089 


Surge Arrest 7 18 
TRIPPLITE 


Command Console Compact 
Lappower-AC to 12 Volt Adapter 


| 


= oO 


CREATIVE LABS CD Rom Kit Int 
CREATIVE LABS Business 16 CD Int/Ext 
CREATIVE LABS Discovery CD 8/16-Bit 
CREATIVE LABS Edutainment CD 8/16-bit 
CREATIVE LABS Omni CD/Digital Edge 
MEDIAVISION Fusion CD 16 Int/Ext 
MEDIAVISION Fusion Double Speed CD Int 
MEDIAVISION Pro 16 Multimedia System I/II 
MITSUMI Internal CD Rom w/16-bit kit 
NEC CDR 74-1 Ext/84-1 Int CD Rom 

NEC 3XI/3XE Triple Spin CD Rom 

TEXEL Double Speed CD Rom Int/Ext 
TEXEL Home Bundle Int/Ext 

TEXEL Business Bundle Int/Ext 

TOSHIBA XM3401 Int/Ext 


CD*SOFTWARE’SELL-EBRATION“\W 


KIDS STUFF 

» Arthur's Teacher Trouble 
* Barney Bear Goes to School 
+ Barney Bear Goes to Space 
» Beauty and the Beast 

* Britannica Family Choice - 
¢ Interactive Storytime 

* Lets Play 
¢ Mixed Up Mother Goose 
» Peter and the Wolf 

* Sleeping Beauty 


-$O Per TITLE * King's Quest V 

Loom 

* Adventures of Willy Beamish — ¢ Mantis Fighter 

* Arcade Battles * Mario Is Missing 

* Audubon Mammals al * Mavis Beacon Typing 2.0 
* Barrons College Guide 7, ¢Mayo Clinic 

* Battle Chess "|, ¢Monkey Island 

* Business Phone Book © National Parks 

* Carmen San Diego * Oldies But Goodies 
«Chess Maniac * Our Solar System 
*Chessmaster 3000 MPC =» =» Playing with Language 

+ Complete Shakespeare © San Diego Zoo: Animals MPC 
* Cookbook Heaven » Shareware Games 

» Crossword Cracker 

* Dictionary of The Living World 
¢ Dinosaur Adventure am 

¢ Family Doctor * Stellar 7 

Font Master ll - ¢Time Table of History - 
sGamepakll - 6 oUSandWorld Alas 
* Great Cities of The World ° Variety Store : : 
¢ Guiness Disc 1993 MPC Wing Commander /Ultina <=> 
¢ Jones In The Fast Lane ‘ 


ON ENT 
* Star Wars Chess 4 


MAG 17F 17”/21” 

MAGNOVOX CM 9039/9089 

MITSUBISHI 17”/20” 1015/1589 
MONOCHROME MONITORS Amber or White 

NANAO F340IW/FS550IW 698/1 
NANAO F560IW/F760IW 

NANAO T5601/T6601 

NANAO F550! NEW LOW PRI 
NEC 3FGE/4FGE/SFGE/5FG 
SAMTRON 14" VGA/SGVA 
SAMTRON SC726V 17 

SEIKO CM1450/1760 

SONY CPD1430/1730 

SONY 17SE 17” 


NOVELL Netware LITE 69 
NOVELL Netware v3.12 5/10/25 User....569/1259/1689 
NOVELL Netware v3.12 50/100 User 2489/3499 
NOVELL Netware v4.01 5/10/25 User....849/1949/2889 
**CALL US FOR YOUR NETWARE UPGRADES** 
ARTISOFT AE2/AE3 Cards 


INTEL EtherExpress 16/16TP 
INTEL EtherExpress 16 5 Pack 
INTEL EtherExpress EISA 32 bit 
SMC Ethercard+ Elite 16/16TP 
SMC Ethercard+ Elite 6 Pack 

SMC Arcnet PC 600 FS/WS 

3COM Etherlink Ill 5 Pack 

3COM Etherlink III Coax/TP 
THOMAS CONRAD TC6242/TC6245 
THOMAS CONRAD 100mbps TCNS 16 Bit 
XIRCOM Pocket LAN Adapters 


Mo) = 7: Be) of er 7 ee 
MUSTEK COLOR ARTIST PLUS = | 


For Windows 

Fullpage Sheetfed Scanner Ss 
600 DPI Resolution 

24-bit, 16.8 Million Colors 
True 256 Gray-Scale 

TWAIN Compliant 


me MU 


THE TOTAL SCANNING SOL 


| 
eam | 
UITIOR 


Global Horizons, Inc. | 
1051 E. High Street © P.O. Box 644 © Mundelein, IL 60060 . 
HOURS CST: 7:00 a.m.-6:00 p.m.- Monday-Friday * 8:00 a.m.-2:00 p.m. -Saturday ° 


HUGE INVENTORY- WE HAVE WHAT YOU'RE LOOKING FOR!! Most orders ship within 24 hours. We accept VISA, Master Card, « 
Discover, Wire Transfers and C.O.D.’s. Terms available - Immediate credit approval. Credit cards not charged until products ship 


¢ — All warranties good through Global Horizons, Inc. Prices and availability subject to change without notice. 


CALL TODAY FOR OUR “SPOTLIGHT ON SAVINGS” CATALOG!!! 


¢ Sherlock Holmes Vol 1&2 * Comptons Family Enc. MPC/00S 
| © Grollier's Encyclopedia MPC/D0S 
* Indiana Jones: Fate of Atantis 
* Microsoft MM Bookshelf ‘93 

* Revell’s European Racer 
oU.S. Presidents 


C— 


CP30084 
CP30124 
CP30174 
CP30254 
CP30544 
CP30540 
CP31370 


$1351 
$1251-1 
ST3144A 
$T3290 
$T3390 
ST3550A 
ST1480N 
$141200 


7131A 
71208 
7245A 
7345A 
540A 

540S 

1240S 


2105A 
2105 
1624 
2210A 
| 2210 
2217 
1528 
1924 


2200 
2250 
9340 


ELS127S 
LPS240A 
LPS240S 
LPS525S 


WITH THESE SIX TOP SELLING 
MPC CD'S FOR THE 
SPECIAL PRICE OF 


* Clipart Heaven pt 

¢ Family Education Collection 

* MacMillan Kids Dictonary MPC 

* Mario Is Missing/World Atlas Dual 

Pack MPC ’ 

* Software Gold Vault Collection 

: * eSports Illustrated Almanac 

_ © Toolworks’ Reference Library 
© 20th Century Video Almanac 


© Library of the Future 

¢ Microsoft MM Dinosaurs 

* Roger Ebert's Movie Companion 
* Virgin Games 7th Guest 


Call Today For Our 
Guide To CD ROM Software 


IN A HURRY? 


UPGRADE TO FEDERAL EXPRESS 
AIR SHIPPING FOR JUST $9900 
($3.00 AIR OFFER GOOD ON ALL 
CD-ROM TITLES AND HARD DRIVES) 


MICROSOFT DOS 6.2 Upgrade 

ALDUS Pagemaker 5.0 ......ceccccceseeseseseseseseseees 572 
CALERA Omnipage Direct 

COREL Draw 4 

INTUIT Quicken 2.0 for Windows 

LOTUS 123 For Windows 


MICROSOFT Excel V4.0.....0..ccccecessscsscsecsseeeseeeees 299 
MICROSOFT Office for Windows 

SYMANTEC PC Anywhere V4.5 .........eeecceeseseesees 113 
SYMANTEC Norton Utilities 


WE STOCK UPGRADES FOR MOST SOFTWARE 
CALL TODAY 
1000’S MORE TITLES AVAILABLE 
% CHECK OUT OUR CD ROM SOFTWARE SELECTION * 


a a) 


ATI Basic 16 VGA 

ATI Graphic Ultra Plus 1MB/2MB 

ATI Graphic Ultra Pro 1MB/2MB 

BOCA SuperVGA 512K 

CARDINAL VGA 110+/800 

DIAMOND Stealth 24 ISA/VLB 
DIAMOND Stealth Pro/Viper VLB 2MB 
HERCULES Graphite 210 
HERCULES Dynamite VL for DOS 164 
NUMBER 9 GXE Level 10/11/12/14......235/347/427/649 
NUMBER 9 GXI TC Level 29 1349 


208/227 
327/348 


HEWLETT PACKARD Scanjet 2P 
HEWLETT PACKARD Scanjet 2C 
LOGITECH Scanman 256 w/Autostitch 
LOGITECH Scanman 32 w/Catchword OCR 
MICROTEK Scanmaker II/IIXE 


MICROSOFT Serial/Ballpoint 
IDENTITY Serial Mouse w/pad & pocket 


a 


(708) 949-9 
ani 


ACK SERVICE — Send Your 

372 Fax Today! 
EN me le e)(215 
Answered 


IMMEDIATELY! 


3 1/2” 1.44MB 
All Drives Are 


Adaptec 1510 CD Rom 
Adaptec 1522 w/Floppy 
Adaptec 1522 Kit 

Adaptec 1542CF Busmaster 
Adaptec 1542 Kit 

Adaptec 1542+ Kit 

Adaptec 1640 MCA 

Adaptec 2740 EISA 

Adaptec 2742 EISA Kit 
Adaptec 2840 Local Bus 
Adaptec 2842 Local Bus Kit 
Adaptec EZ SCSI Software 
Ultrastor 12C IDE Caching 
Ultrastor 14F Busmaster 
Ultrastor 24F EISA 

Ultrastor 34F Local Bus 
Future Domain 885 8-Bit/1670 16-Bit 
w/2 Floppy 119/139 
1680 16-Bit 
w/4 Floppy 
7000 EISA 
Busmaster 


16 Bit Controller/Cable Kit 
PROMISE TECH 16-BIT ISA 512K Cache 149 
PROMISE TECH VLB Caching Controller OK .149 


Future Domain 


Future Domain 


ARCHIVE Viper 525MB SCSI Int 

ARCHIVE Python 2GB SCSI Int 
COLORADO DJ10 

COLORADO DJ20 

COLORADO JT10/JT20 

COLORADO PowerTape 2-4GB 

CONNER TapeStor DC2000 250MB ...169 
CONNER TapeStor DAT 2GB Int 1099 
MAYNARD MAYNSTREAM DAT 


325 
185 


250 MB parallel port....345 
MOUNTAIN FS8500 300MB IDE Int.....437 


¢ Dedicated Tech Support (708) 949-9371 


PRINTERS) 7 
HEWLETT PACKARD - /N STOCK 
LaserJet 4/4M/4P 
LaserJet 4L/4ML 
LaserJet 4S1/4SI MX 
DeskJet 500/500C/550C 
DeskJet Portable/310 
DeskJet 1200C/Postscript 
PaintJet XL300 


255 */364 */589/1577 
“After Manufacturers Rebate 
NEC LASERS 


ALL MODELS 
OKIDATA 


ML 320/321/590+/591+ 
OkiLaser 400E/830+/850 
PANASONIC 
KXP 2180/2023/2123/2124 
KXP 11241/1624/2624/1654 
KXP 4410/4430/4440/44501 
TEXAS INSTRUMENTS 
MicroMarc/MicroWriters PS23/PS65 ......299/699/969 
MicroLaser Pro 600 PS23/PS65 1329 */1529* 
“After Manufacturers Rebate 
We also carry a HUGE inventory of the 
full line of printers from: 
EPSON « CITIZEN © QMS * SEIKO 
KODAK ¢ IBM/LEXMARK 
Call for our low price today! We have what you're looking for! 


WEOFFERYOU « 


298/41 9/419/567 
509/1099/1245 


169/209/239/323 
259/345/389/539 
599/669/1239/959 


4 
| want to thank all of 
Horizons for your qui 


he Pete Koertich — . 


. Jf 
ma Women Owned Business } 





Outside Illinois 1-800-860-4562 


Inside Illinois (708) 949-9332 





Shipping & Technical Assistance (708) 949-9369 
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Get the ... 










Youare ourtop priority. fyou'renot 

happy, we're nothappy. That's why we 

have taken a vowto provide youwith the best 
prices, service and selection possible. If you 
dont see your product listed call us, we'll get it! 
If our prices aren't the lowest, we'll beat it! 








¢ Widest Selection Choose from a 
huge inventory of thousands of items, all 
in-stock and ready for immediate shipment. 

¢ Knowledgeable Sales Staff | 
of our personnel are technically trained to 
provide you with the right solutions. 

¢ On-Time Delivery Allin-stockorders 
are shipped the same day. We're fast and 
efficient. 

¢ Just ask our Customers We 
earn your business everyday. That's why 
over 70%ofourbusinessisrepeatcustomers. 

¢ Quality Products All of our products 
arenamebrandsandfactory fresh, providing 
the highest quality possible. 

¢ Comprehensive Tech Support 
We just don't sell you, we service you ! Our 
technicians are standing by to help with 
any problems that might arise. 





Fast Shipping, no problem ! We deliver 
e 


n you need it. 


yz), fd 


cree essa 
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We make if easy with flexible payment 
methods! 
* Purchase orders accepted from educational institutions, 
federal & state agencies and approved corporations. 


¢ All major credit cards accepted. — (a 
° COD 's welcome. < == oo > ia 











Policy Information 


* Your credit card is not charged until the merchandise is shipped ¢ Personal and | 
company checks will delay orders 2-weeks ¢ No extra charge for credit cards * All | 
prices subject to change ¢ For orders outside the USA we require payment by wire | 


transfer or American Express credit card. « We check for stolen credit cards ¢ All 
returns for credit, repair or exchange must have a return authorization number issued 
by our customer service department ¢ All returned merchandise must be shipped to 
our main warehouse located at: 180 Lexington Drive, Buffalo Grove, IL. 60089 


ORDER DEPARTMENT 


1-800-859-6757 

FAX Line 1-708-459-6933 
International line 1-708-459-6884 
Customer Service 1-708-459-9410 
Technical Support 1-708-459-9411 





Call "THE WORKS" Today 


COMPUTER 


@ NETWORKING & 
3COM 3C503 Etherlink fl 16-bit coax ......... 159 
3COM 3C503TP Etherlink Il 16-bit 10baseT ...... 179 
3COM 30509 Etherlink Ill COAX... seesseeecsenees 129 
3COM 3C509 Etherlink Ill coax 5-pack «0.0... 519 
3COM 3C509TP Etherlink Ill 10baseT .............4. 119 


3COM 3C509TP Etherlink Ill 10baseT 5-pack ....525 


3COM 30509 Combo Etherlink Ill coax & 10baseT 139 
3COM 30529 Etherlink Ill PS/2 COAX esses. 237 
3COM 3C529TP Etherlink Ill PS/2 10baseT ....... 237 


3COM 3C579 Ethernlink Ill EISA Coax... sees 229 
3COM 3C579TP Etherlink Ill EISA 10BaseT ...... 229 
3COM 3016271 12-Port Link Builder 10BaseT .. 618 


Artisoft Central Station 2 ....c..ccececssscssesecesseenes 389 
Artisoft Noderunner 2000/0 Coax .......cscsecseseese 175 
Artisoft Noderunner 2000/T 10BT ........c...ccceee 175 
Artisoft Noderunner/S! 2000/T 10BT ..........:ecese 99 
Artisoft AE-2 Ethernet 10BT card... 189 
Artisoft AE-2 Ethemet 16-bit coax card .............. 184 
Artisoft AE-3 Ethetnet Combo card .........c.secse: 222 
Artisoft AE-2 V5.0 Starter kit for DOS ........c.s0. 443 
Artisoft AE-2 V5.0 Starter kit for Windows .......... 519 
Artisoft Al 6-user / 12-user /500-user .........04. CALL 


Artisoft Peer Hub internal 10base-T ........c..csce 265 





Tired of your operating 
system bottlenecking by 

the limited performance of 
standard COM1 and OCM2 serial ports , combined with the 
CPU resources required to manage serial I/O traffic? 
DigiBoard sets the standard for high-speed Windows com- 
munications and remote LAN access. 





Digiboard.............. ALL MODELS .......... esses CALL 
IBM Token Ring adapter IIo... eee 289 
IBM Token Ring adapter 11 16/4 0... cesses 498 
Intel Ether Express 16-bit COAX oon... cesses 99 
Intel Ether Express EISA 32-bit Coax 0.2... 397 
Intel Token Express 16/4 ISA oo... esecsseesseeseaees 399 
Netware 2.2 5-user/10-user 469/998 
Netware 3.12 5-user ............. 

Netware 3.12 10-user .. 

Netware 3.12 25-user .. 

Netware 3.12 50-user .......... 

Netware 3.12 100-user Authorized 

Netware 3.12 250-user serie! 





Netware SFT Ill 3.11.......... BEST PRICE .....:.. CALL 
Netware V4.01 5-user/ 10-user CDROM .. 858/1949 


Netware V4.01 25-user CDROM ..........cceeecens 2989 
Netware V4.01 50-user CDROM ...........ecseecee 3998 
Netware V4.01 100-user CDROM ..........c:scec0 5589 
Netware V4.01 250-user CDROM .......c:csseeee 9987 
Netware V4.01 500-user CDROM ...........0000 16,825 
Netware V4.01 1000-user CDROM ............... 30,593 
Netware 3.12 on CDROM or diskette .............. CALL 
Netware Upgrades Available ............... BEST PRICE 
Netware Lite SOftWare ou... ces ccsesesssseensersereenes 69 
Netware Lite Starter kit NE2000 oo... ccsecereeees 339 
NE1000 Ethernet 8-bit COAX oo... ecceeesseecceers 97 
NE2000+ Ethernet 16-bit Coax oo... cece 109 
SMC Arcnet PC130/PC270E .......c.cessesessecsenee 68/108 
SMC Arenet PC600WS workstation ........c.cce 119 
SMC Arcnet PC600FS Server ......ccsessesseesessenes 198 
SMC Arcnet 8-port Coax Active Hub ou... eee 225 
SMC Ethercard+ Elite 8-bit COAX oo... eee 94 
SMC Ethercard+ Elite 16-bit COAX occ 119 


SMC Ethercard+ Elite 16T 16-bit 10base-T........ 119 
SMC Ethernet 8-port 10BaseT Concentrator ...... 329 
SMC Ethemet 12-port 10BaseT Concentrator .... 599 


SMC Elite 16 Ultra Ethernet Coax .......::ccessesseseees 105 
SMC Elite 16T Ultra Ethernet 10baseT .............. 105 
SMC Elite 16C Ultra Ethernet Combo ................ 123 
SMC Ethercard+ Elite 16-bit PS/2 10baseT ....... 184 
SMC Ethercard+ Elite 16-bit Combo ...........c0e 142 
SMC Ethercard+ Elite 32-bit EISA coax .........6 599 
SMC Ethercard+ Elite 32-bit EISA 10baseT ....... 599 
Thomas Conrad 6242 Arcnet 8-bit 0.0... cece 66 
Thomas Conrad 6245 Arcnet 16-bit .......... 176 
Thomas Conrad 3045 STP 100 mbps .............04. 448 
Thomas Conrad 3045-CX 100mbps coax .......... 449 
Thomas Conrad 3045ST 100mbps fiber ............ 704 
Thomas Conrad 3047 CX 100mbps EISA .......... 599 
Thomas Conrad 3050 STP 8-port Hub ............. 1199 
Tiara 0196 Arcnet 8/16-bit TP/coax ............eeeees 115 
Tiara 0120 Ethernet E2000 8/16-bit coax ............. 99 


Xircom Pocket Arcnet COAX ....ccccscscseseeneeseesens 236 
Xircom Pocket Arcnet twisted pair «0... 234 
Xircom Pocket Ethernet COAX ......c.cccsccsseseeeeseeeee 269 
Xircom Pocket Ethernet 10baseT «0.0.0.0... 269 
Xircom Pocket Token Ring Adapter ............0:0: 528 
Xircom Pocket Ethernet Print Server coax ......... 299 
Xircom Pocket Ethernet Print Server 10baseT ... 289 
Xircom Parallel Port Multiplexor .......... ccc 78 
Xircom Credit Card Enet 16-bt coax or 10baseT .... 269 









lm VIDEO BOARDS & 





ATI VGA Integra 1024x768 512k ......esessessnee 69 
ATI VGA Wonder GT 1MB ou... eeseesseeeeeseeees 163 
ATI Graphics Ultra+ 2MB ISA .......eccssseeesneeee 235 
ATI Graphics Ultra Pro 2MBISA .....ccessescees 389 
ATI Graphics Ultra Pro 2MB EISA ..........ssoes 374 
ATI Ultra Pro VLB 2MB os ecssesecscsserscssveeessnnes 349 
Diamond Speedstar Pro 1MB .........c.sseseeese: 115 
Diamond Stealth Pro 1MB/2MB................ 239/339 


Diamond Stealth Pro Local Bus 1MB/2MB ... 255/339 
Diamond Viper Local Bus 1280X1024ni ......... 409 
Hercules Dynamite Pro ISA or VLB 1MB ........ 159 
Hercules Graphite Pro 1MB / 2MB .......... 249/389 


Number Nine GXE VLB Level 11/ 12...... 359/429 
Number Nine GXi TC Level 29 ........c eee 1449 
i DIGITIZERS & 

Calcomp 12x12 / 12x18 all w/16 button . 279/558 
Kurta 12x12 XLP / 12x18 XLP occas 229/469 
Summasketch Ill 12x12 / 12x18 Pro ....... 299/529 
mS PLOTTERS & 

Calcomp Pacesetter 2024 .....c.essceessecseeenes 2999 
Hewlett Packard Plotters .............. ALL MODELS 


Houston Instruments DMP52 C/D 1-pen ..... 1999 
Houston Instruments DMP61 A/D 1-pen ..... 2074 
Pacific Data Pro Tracer I... sssssessessanes 1349 
Roland DXY-1150 A/B 8-pen magnetic .......... 859 
Roland DXY-1250 A/B 8-pen electrostatic .... 1059 


COLORADO 


MEMORY SYSTEMS Inc. 


Jumbo 250 
Internal Tape 
Backup System 
America's number 1 
E sellingtapedrive.lt's 
, affordable with a 

we «backup speed of 

= 9.3MB per minute. 

Includes powerful 

Colorado Backup software. Holds up to 250MB 





using data compression. For IBM and PC com- 
patibles. Model DJ-20 .......sscsscssesssee 167.00 
m@ TAPE BACKUP & 
Colorado DJ-10 40-120MB int ....... eee 109 
Colorado DJ-20 120-250MB int oo... 167 
Colorado Trakker 120MB parallel port ............ 279 
Colorado Trakker 250MB parallel port ............ 339 
Colorado PT-25 2GB SCSI w/controller int ..... 949 
Conner Tapestor 250MB intext .............. 159/329 
Maynard Maynstream 2.0gig DAT int ........... 1929 


Maynard Maynstream 4.0gig DAT int ........... 2359 
Mountain Filesafe Sidecar 305MB Ext. Par. ... 529 
Mountain FS8500 305MB int IDE ................. 449 





: flatbed scan- 


ner boasts 1200 x 1200 dpi resolution, 24-bit 
color, 8-bit grey scale and 1-bit b&w scanning. 
Included is interface, 24-bit video card and Adobe 
Photoshop software. All this for only $1099.00 
m@ SCANNERS & 
Epson O00 Color... .c:.seeccsseccosseciecussoscotisescens 778 
Epson BO0C Cole ci. isccccsceoscsscconsorscrseconneste 1068 
Hewlett Packard Scanjet 2P greyscale .......... 723 
Hewlett Packard Scanjet 2C color .........:..0 1298 
Logitech Scanman 256 ..........scsscsseesesteesseess 169 
Microtek Scanmaker {I ColOF .........csssesseeeees 879 


Microtek Scanmaker {! XE color w/Aldus sft .... 1099 


Mustek Color Hand Scanner 400dpi w/sftwr .. 239 
m MODEMS & 
Boca Pocket Modem 14.4 W/FaX uu... 179 
Boca Modem 14.4 v.42bis w/Fax int .........0... 179 
Boca Modem 14.4 v.42bis @Xt 0... cee 189 
Hayes Acura 144+ FAX/SCEZ int ......cecsee 199 
Hayes Optima 14.4 + FAX14.4 EZ ext .......... 369 
Intel Satisfaxtion 100 / 200 o.....eeeeeee 98/283 
Intel Satisfaxtion 300i / 400@ «0.0... 229/387 
Megahertz modems for all laptops ............. CALL 


Multitech 1432MU 14.4 fax/modem pocket ...379 
Multitech 1432BA 14.4 fax/modem ext .......... 429 
Practical Periph 2400EFX w/Fax & sftwr int .... 99 
Practical Periph PM1440FX Pocket............... 359 
Practical Periph 14,400 send/rec fax ext ....... 219 
Supra 14.4 S/R Fax intext oo... ees 139/199 
Supra Fax Modem 14.4LC ext... eceeenves 159 
Telebit QBlazer v.32 v.42 v.42bis transport ... 298 
UDS internal & external..ALL MODELS ...... CALL 
US Robotics Sportster 2400 w/fax ext ........... 119 
US Robotics Sportster 14.4 int/ext.......... 156/179 
US Robotics Sportster 14.4 w/fax int/ext 175/199 
US Robotics Courier HST Dual Standard int . 679 
US Robotics Worldport pocket modems ..... CALL 
Zoom AFC 2400 v.42 wW/Fax int oo... 59 
Zoom FC9624 send/rec Fax int w/software .....69 
Zoom VXVS2BIS 14.4 v32/32bis/42bis ext .... 185 






























contours. On sale for only 





m MONITORS & 
Amidek miond VGA 44" oo ec cicseccsecsceenss 129 
CTX 14" 1024X768 .28MM ..cecccsessesseseeseesersensere 249 
CTX 14” 1024x768 Mi 28MM uo... ceccecccsecsessenees 289 
CTX 15" 1024x768 ni 28MM oe. ceseseeeeees 365 
CTX 15" 1024x768 ni .28 digital .........sceessecseeee 378 
CTX 17° 1024x768 ni .28 digital... eee 718 
Goldstar 1423+ 14" 640x480 51mm ...........06.. 199 
Goldstar 1460+ 14" 1024x768 .28mmM ............. 249 
Goldstar 1710 17° 1024x768 .31MM ou... 699 
Idek MF5117 17" 1024x768 o.cecsesecsecseseeseccseene 839 
Idek MF5217 17" 1024x768 .26MM .........c.cce0 889 
MAG MX15F 15° 1280x1024 .28mmM .....ccsseees 524 
MAG MX17F 17° 1280x1024 .26mM ......c.ccce 898 


Mitsubishi Diamond Pro 17° 1280x1024 .......... 1019 


Mitsubishi Diamond Scan 20" 1024x768 ......... 1599 
Nanao F340) 15" 1024x768 .28mmM ........ eee 699 
Nanao F550) 17" 1280x1024 .28mm .........2.. 998 
Nanao F550ieW 17° 1280x1024 .28mm........... 1179 
Nanao T560i 17° 1280x1024 .26mm .............. 1749 
Nanao T660i 20" 1280x1024 34mm ............... 2459 
NEC 3FGE 15" 1024x768 .28mM ........csceceeeee 579 
NEC 4FGE 15" 1024x768 .28mM ........0:cccerse 689 
NEC 5FGE 17" 1280x1024 28mm .............0. 1049 
NEC 5FG 17° 1280x1024 28MM .......-ce-seseeee 1245 
NEC 6FG 21" 1600x1200 .28mM .......-c:secece0 2248 
Panasonic C-1381i 14" 1024x768 ..........eesee 329 
Panasonic C-1395 14° 1024x768 ni... 428 
Philips 1557AS 15" 1024x768 ni .28mm ............ 469 
Philips 1762DT 17" 1024x768 ni .25mm .......... 1069 
Sony CPD1430 14” 1024x768 .25mm ...........0: 598 
Sony CPD1730 17" 1024x768 .25mM .........04.. 999 
Sony GDM-2036S 20" 1280x1024 .30mm....... 2019 
ViewSonic15 15° 1280x1024 .28mmM ...........06 499 
ViewSonic 17° 1280x1024 ni .28mM .........ec0. 949 
Zenith 1790 17" 1024x768 Mi ......seessesercseserees 1049 
m MATH CO-PROCESSORS & 

Cyrix 80887SX-16/20/25 ....sesccsssesssecsseesersersesen 68 

Cyrix 80387DX-16/20/25/33 ...eseeceseecseessreeese 65 


Intel 486SX 16/20 to 40 Overdrive ............ 299 
Intel 486SX & 486DX 25 to 50 Overdrive ....... 349 
Intel 486SX & 486DX 33 to 66 Overdrive ....... 519 
Intel 80387SL / 80387SX 16/20/25 .............. 75/75 
Intel 80387DX-20/25/33 ........ecseessesessessecseeseeseess 79 
Weitek....cs cece ALL MODELS vascccceasicces CALL 
@ BATTERY BACKUPS & 
American Power BK250B 250VA ..........cc0e 97 
Amercian Power BK400B 400VA .......... 157 
American Power BK450 450VA ............ceee 189 
American Power BK600 600VA ...........esseseee 258 
American Power BK900 900VA ........ cesses 368 
American Power BK1250 1250VA uu... cee 489 
American Power AP400 SmartUPS ............... 289 
American Power AP600 SmartUPS ............... 349 
American Power AP900 SmantUPS ............... 542 
American Power AP900XL SmartUPS ........ 1049 
American Power AP1250 SmartUPS ............. 699 
American Power AP2000 SmartUPS ........... 1129 
American Power SurgeArrest ........csessecssereese 17 
American Power SurgeArrest PIUS .......:es 38 
American Power SurgeArrest Plus w/Tel ......... 49 
Amercian Power Line-R 600 .......csccceseenee 114 
Amercian Power Line-R 1250 ......c.ceeseenee 158 
TAD LH BGO250 cc cssccssecsssssssisscucsesseisieateioeseess 98 
FADD Lite BOAO0 cos csicsescsorienesseseessieraneeooscense 149 
Tapp Lite BOG oc clicse acess giccsientes 179 
Tripp Lite BC500 LAN ......ecsseesstesssesseecsersens 189 
Tripp Lite BC600 LAN oo... escessessesssessesseeseeens 245 
Tripp Lite BC 750 LAN .oecciscseiscoeetisans 299 
Tripp Lite BC900 LAN oo... cescesseesessecsseesnessesee 349 
Tripp Lite BC1250 LAN oo... sccessessessecetesseene 448 
Tripp Lite Omni 500 LAN ..sssssesccsssssseseeseeee 259 
Tripp Lite Omni 600 LAN ou... eee 299 
Tripp Lite Omni 750 LAN 20... eeeseeeseesseneeees 393 
Tripp Lite Omni 1250 LAN oo. 588 
Tripp Lite ISO BAR 4/ ISO BAR 6.............. 44/53 
Tripp Lite Command Console 6 «0.0... cesses 69 
Tripp Lite Command Console 6 w/RJ11 .......... 79 
Tripp Lite LC1200/LC1800 oe 143/187 
Bm MICE 
Logitech Dexxa 3-buttom serial 00... sees 39 
Veackinian WCOMDO siijccciccecsscswcisasenscdecscass 89 
Logitech Kidz mouse w/software ..........:c:e0 49 
Logitech MOUS@MAN ...,...c.cescseseessssssnseneensesene 79 
Logitech Trackman Portable .........0.cscsssessecees 85 
Microsoft bus or serial 400 dpi «2.0.0... 79 
Microsoft Ballpoint MOUSE ..........cceeeeeeesees 109 


Microsoft Ballpoint mouse w/Windows 3.1 ..... 149 





NANAO F550i-W 
long with the standard 
i features of the F550i, 
the F550i-W has an auto 
power conservation 
; # mode and a new anti- 
E reflective coating. Ad- 
anced image conttrol 
djusts a multitude of 
icture controls and 
$1179 
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YOUR MAIL ORDER SUPERSTORE ! 


















ag TEXAS 
INSTRUMENTS 
TM4000E 
WinSX/25 Color 
intel 486SX 25MHz 
4MB-RAM Max-20MB 
¢120MB hard drive 
*8.2" bright passive 
color display 


@ NOTEBOOK COMPUTERS 

AST Bravo NB486SX25 170MB Mono ........ 1949 
AST Bravo NB486SX25 170MB STN Color 2629 
AST Bravo NB486SX25 170MB Active Cir .. 3729 


AST PowerExec 486SL25 200MB .............. CALL 
AST PowerExec 486SL25 200MB Color .... CALL 
Canon NoteJet 486/25MHz 85MB................ 2298 
Canon NoteJet 486/25MHz 135MB ............. 2528 
Canon NoteJet 486/25MHz 180MB ............. 2629 
Compaq Contura 4/25 120MB .........ceseesseee 1969 
Compaq Contura 4/25 209MB uu... 2269 


Compaq Contura 4/25C 120MB Color.......... 2679 
Compaq Contura 4/25C 209MB Color......... 2959 
Compaq LTE-LITE 25E 84MB Windows ..... 2529 


Compaq LTE-LITE 4/25 Color 120MB Win CALL 
Texas Instr 486/25WinSX 120MB.............. 1845 
Texas Instr 486/25WinSX 120MB Color...... 2129 
Texas Instr 486/25WinDX 120MB ............... 2049 
Texas Instr 486DX/25 200MB ........cceesece 2239 
Texas Instr 486DX2/50 120MB ........-.ccscee 2569 
Texas Instr 486WinDX2/50 200MB ............. 2699 


Texas Instr 486WinDX2/50 200MB Color .... 3829 
Texas Instr 486DX2/40, 200MB Color ......... 2998 
Texas Instr 486DX2/50 455MB Mono ........ CALL 


Texas Instr 486DX2/50 455MB Active Clr. . CALL 
Toshiba T1900 486SX-20 120MB usec 1709 
Toshiba T1900C 486SX-201 120MB Color . 2337 
Toshiba T4600 486SL-33 120MB................ CALL 
Toshiba T4600C 486SL-33 200MB Color .. CALL 
INSTRUMENTS 
TM4000E DX2/50 Coewraren 

*486DX2 50MHz 4MB-RAM/ ; i 

Max. 20 MB-RAM : 
*200MB hard drive 
¢8.4" VGA Active clr. 

display $38 29 

m COMPUTERS 8 

AST Bravo 486DX/33 120MB w/monitor ..... 


AST Premium SE 486DX/33 8MB no-HD .... 2699 
AST Premmia 486DX2/66 340MB 8MB....... 3369 


Compaq Prolinea 4/25S 120MB ...........:004 1119 
Compaq Prolinea 4/25S 240MB .................. 1319 
Compaq Prolinea 486/33 120MB.................. 1499 
Compaq Prolinea 486/50 240MB.................. 1969 
Compag Prolinea 4/66D 340MB .........0.00: 2289 


Compaq Deskpro 483/33i model 120W....... 1849 
Compaq Prosignia 486DX2/66 model EL/1 3079 
DTK Computer....custom configurations ..... CALL 
Wyse Terminals 30+/50/60/325ES .. 279/355/279/539 


@ DRIVES & 
Conner CP30084E 84MB 17ms IDE .............. 169 
Conner CP30104H 120MB 17ms IDE ............ 179 
Conner CP30174E 170MB 17ms IDE ............ 189 
Conner CP30204 212MB 12ms IDE ............... 219 
Conner CP30344 340MB 12ms IDE ..........0-+ 319 
Conner CP3504 510MB 12ms IDE .............00 488 
lomega Transportable Pro 90 eXt ........essssece 475 
lomega Multidisk 150 PC Powered Ext ........... 499 
Maxtor 7131A 130MB 15ms IDE ......eseseens 179 
Maxtor 7213A 213MB 15ms IDE ou... cece 216 
Maxtor 7345A 340MB 15ms IDE oe 299 
Micropolis 2205 584MB 10ms SCSI-2 ............. 729 
Micropolis 2210 1.05GB 10ms SCSI-2 ............ 959 
Micropolis 2217 1.7GB 10ms SCSI-2 ............ 1279 
Quantum Pro-127AT 127MB 17ms IDE .......... 189 
Quantum Pro-240AT 240MB 16ms IDE .......... 245 
Seagate ST3144A 130MB 16ms IDE .............. 169 
Seagate ST3243A 214MB 16ms IDE .............. 219 
Seagate ST3290A 260MB 16ms IDE .............. 239 
Seagate ST3390A 341MB 12ms IDE .............. 299 
Seagate ST3550A 452MB 12ms IDE .............. 449 
Seagate ST3655A 545MB 12ms IDE .............. 589 
SyDos 88! 88MB internal removable ............... 379 
SyDos 88E 88MB external removable ............. 449 
SyDos Puma 88MB ext/parallel removable ..... 439 
Teac FD505 dual floppy drive oo... cece 119 
Teac 3.5" and 5.25" disk Crives .........seesssessee 59 
Toshiba 3.5" 1.44MB disk drive oo... cece 59 
@ CONTROLLERS & 
Adaptec AHA-1522A SCSI-2 ISA Kit w/Flop .... 139 
Adaptec AHA-1542 SCSI-2 ISA w/Flop ........... 199 


Adaptec AHA-2742 SCSI-2 EISA w/Fiop ......... 299 
Adaptec AHA-2842 SCSI-2 VESA w/Flop ....... 299 


Boca IDE 2-HDD, 2-FDD ois cssccceccecoonsscoaie 35 
Boca IDE 2-HDD, 2-FDD 2-Ser, 1-par ............... 49 
Ultrastor 24F EISA SCSb oiccccosscisssstorccosecinecnse 


Ultrastor 34F VESA Locak Bus SCSI-2 ........... 
















































SOFTWARE 


TO THE WORKS: 


A Commitment to Selection, Quality Service & Lowest Pricing 
MULTIMEDIA =—_—s—téi*#R 


THOUSANDS OF 
TITLES IN-STOCK! 
CALL FOR 






_,BEST PRICES! 























m MULTIMEDIA 8 CD-ROM DRIVES & OKIDATA @ WIN SOFTWARER _—& DOS SOFTWARE 
Creative Labs Digital Edge int .669 | Creative Labs Omni CD int...... 299 BITOEX eisai 239 ACT! V1.0 for Windows ........... 249 = ACT! 2.1 forDOS.....0 i... 248 
Creative Labs Discovery 8 int .....369 Hitachi CDR6700 ................0+ 399 BJ200 / BU230 oeccecsccscceeese 259°/388 OL400e Adobe Type Font Sets .......... CALL —CA-BPI Integrated ...............0 147 

- Creative Labs Discovery 8 ext ....439 | NEC CDR-74-1 external .......... 395 BIC C00 eves 585 this Adobe Illustrator 4.0 ................ 419 CA-Clipper V5.2 Upgrade ....... 139 
- Creative Labs Discovery 16 int ...439 | NEC CDR-400 portable 3XP ... 439 BJC800 / BJC820......... 1468/1598 Sor . 2 he Adobe Photoshop 2.5 «...........+. 539 CA-Simply Accounting .............. 65 
_ Creative Labs Discovery 16 ext .. 509 ion CDR-500 internal 3XI ...... 479 LBP430 / LBP8SX ............ 589/989 printer pone J paleaes 3. : ae = goes on : : 1D seseeseenes a 
| = ie NEC CDR-600 external 3XE ... 569 us Pagemaker 5.0 .............. orlan ase ft eee 
CR es ATIVE Sony CDU-31A int drive .......... 179 PN48Pr ie CITIZEN a 259 Jour needs Borland C++ 3.1 ........ ee 329 Borland Framework IV 4.0 occ 469 
CREATIVE LABS, INC Sony CDU-561 285ms int ........ 560 BC grow! With Borland Turbo C++ 3.1 .......00.... 75 Borland Multimate 4.0 ............. 239 
Sony CDU7811 285ms ext ...... 519 COMPAQ & ce _ high speed Borland Office for Windows .....398 | Borland Paradox 4.5 «0.0.0.0... 519 
once Texel 265ms bare drive 389 Pagemarg 15... cence 2599 —_RiSCprocessor, 17 bitmapped fonts, Borland Objectvision 2.1 ........... 99 —_ Borland Quattro Pro 5.0 ............ 42 
EOUTAINHENT CO 1 Toshiba TXM-3401-B int. 479 PAQOMANG 20 .....---oe-eeeeeeoere 3749 Tee oaks uotom pacer stor hg dateigs Borland Paradox for Win V4.5. 139 Central Point Anti-Virus 1.0....... 85 
Toshiba TXM-3401-E1 ext ....... 539 +‘ DICONIXE Ant apoed of 4 pages per minute! Borland Quattro Pro V5.0 .......... 47 — Central Point Backup 8.0 .......... 86 
| a CD-ROM SOFTWARE Py 180si_ 209 ntroductory offer! ........ce.ssc0. $498 CA-dBfast ce ee 174 Central Point PC Pro 2 8 eee 86 
701 Inkjet 318 CA-ReAliZe@r eee ceceeeeeeeeteeeeneee 71 DAC Easy Accounting 4.4......... 89 
Corel Draw 4.0 vercececssssssssssssesee o4o OE & OKIDATA & CAoen 
: ply Accounting ............... 65 DAC Easy Bonus 4.4 .............. 145 
f Kings Quest Vi wc 45 | EPSON & 184 Turbo... 215 Caere Omnipage Direct 179 Design CAD 3D 4.0 235 
Leisure Suit Larry § wc 39 FX870 / FX1170 .............. 258/344 B20 (B27 coos eccees 299/419 Caere Omnipage Pro 2 { es 599 Generic CADD 6 { oo 285 
EDUTAINMENT CD Microsoft Office V4.0 ............. 469 LQ570+ / LQ870........00 296/424 820/524 369/488 Calera WordScan Plus 2.0 399 _ Harvard Graphi nA 389 
8&16 Microsoft Office Pro ............06 509 LQ1070/LQ1170............. 348/589 §90+ / 5914 ooo. 419/569 Central Point Anti-Virus 1 4 cs ft 
Includes everything you need to turn — Microsoft Dinosaur ............-.2+++. 49 L.Q2550 / EPL8000............ 879/828 385 /305c .................... 959/1029 Central Point Backup 7 5 85 
youreveryday computerintoamultime- Microsoft Golf V1.0 esocessoeeenee 45 DFX5000 / DFX8000.... 1299/2199 Laser 400E / 810... 498/899 Gontral Point PCTocls Win. 119 
. eos ane rig to NEC Type Gallery ..ecssesscsee 235 Action 1000 / Action 1500 598/649 = Pacemark 3410 ....sssscsssssseeeen 1199 CoriOmw40 as 
face, joystick port, stereo amplifierand _-Vifgin 7th Guest .....-..s.ssseecssseecens 49 Action 2250 / Action 3250 115/1 bee HB PANASONIC & Corel SCSI Software ..........00.-.. 65 
mixer, stereo speakers, and high-qual- @ OPTICAL DRIVES & StylUSBO0 ....-neereseseereeeresseen 269 KXP2180 / KXP2023........ 169/199 Corel SCSI Pro V2.0 ...eseeeseeses 317 
oer Panasonic LF5014 WORM .... 2049 m@ HEWLETT PACKARD Mo «xP2123/KXP1124i....... 228/249 Delrina Perform Pro $1.0 css. 23 UPGRADE 
Creative Labs Edutainment 8 ext 509 Panasonic LF3004 3.5"128mb ... 999 HP Portable ...0......eceeeeceescereees 395 KXP2124/KXP1624........ 295/328 Delrina Winfax Pro 3.0 0.0... 77 . 
Creative Labs Edutainment16int 509 panasonic LE7014A 1616 5.25" int . 2419 Deskiet 310 ceo 318 KXP1654/KXP2624........ 518/354 Harvard Draw 1.0 csssevsescsssssses 169 fo AIR FREIGHT 
CreativeLabs Edutainment 6ext 579 Pinnacle Tahoe-130PC 128MB.. 1119 Deskjet 500 / 500C ........... 309/399 KXP4410/ KXP4430 Laser 549/678 Harvard Graphics 2.0 .............. 255 Lotus 1-2-3 2.4 ooo. cecceeeeeeeeeseeeees 325 
MediaVision Fusion CD16 int ..409 pinnacle PMO130AT3.5"130mb 1719 Daskiat S506 oo ccccseenessccese 574 KXP4440/KXP4450iLsr 1169/929 Lotus 1-2-3 ver 4.01 voeeccsssssesees BOD LONG 1204 ooooocvoeecccescovennes 398 
MediaVision Fusion CD16 ext . 429 Pinnacle PMO650i 5.25" 650mb 3079 Deskjet 1200C oo. ceeeees 1878 KXP4451Lsr/4455 Pstserpt 1348/1679 Lotus Ami Pro 3.01 .......... ee: 235 — Lotus Symphony V3.0 ............. 465 
MediaVision Fusion Double CD16 int. 515 PLI Infinity Floptical 3.5"21mb int 369 Laseriet HP occ cosesseccsecccee 839  KXP5410 Postscript Laser .... NEW Lotus Freelance 2.0 ........0......5 339 Microsoft C/C++ Compiler 7.0 . 309 
MediaVision Fusion Double CD16 ext 579 PLI Infinity 3.5" 128mb int ......... 1249 Laserjet 4L./4P oo... 674/988 Lotus SmartSuite BOF cs 439 Microsoft Foxbase Plus 2.10... 239 
aa aa Ava esotneats sys 699 Sony 3.5" 128mb rewrite ext .. 1299 ; Laserjet 4... 1368 449 / 420 Postscri pt. 4539/1799 Micrografx Charisma 24 wi 319 Microsoft FoxPro 28 sie ccesiese 299 

iaVision 116 Multimedia I! .. 799 Sony 5.25" 650MB rewrite int. 1929 Laserigt 4M oo coecceececs 1928 aso Hammothend 3989 Micrografx Designer 4.0 seas 445 Microsoft Project 4.0: ............... 299 
MediaVision CDPCXL Subsys ..1129 ony 5.25" 650mb rewrite ext 2219 Laseriet4Si ec 2078 seo. Hammerhead 5349 Micrografx Picture Publisher 4.0 .. 399 Multimate 4.0 ......-..secsereeerens 239 
Texel Home Bundle w/8 CDs...485 — Vaiuestor Super 21MB Floptical ext. .. 399 Laserjet 4SIMX .....csseesecseseseeee 4479 Colorscript 210 / 230 ... 4499/7199 pestiea ne 4 ee co — ood - pipbbenrcacsonsiesns 43 
Texel External Drive/Kit sesnenenens 679 Valuestor Super 21MB Floptical port. . 429 Paintiot XLS00 ..............ecse.0+e- 2258 —_Colorscript 1000 Cir Lsr ... In-Stock icrosoft FOxPro 2.5 «esses. 99 orton Desktop 1.0 «0... 
Texel Multimedia Bundle int. .... 789 Microsoft Office 4.0 ...........04... 459 Norton Utilities 7.0.0.0... 112 
Turtle Beach Muttisound upgrd..1249 il SOUND BOARDS & MHP ACCESSORIES Be PS1725 «oneverrrrvrrornes 4459 Microsoft Powerpoint 3.0 ........ 299 PC Anywhere 4.5 Host/Rem ... 114 

@ VIDEO CAPTURE & ATI Stereo F/X-CD .-esesessessseees 145 Paper Cass trays .......... IN-STOCK @ SEIKO 8 Microsoft Project 3.0 ................ 429 Peachtree Complete V7.0 ....... 175 
Cardinal OhanPiis 629 Logitech SoundMan 16 ........... 109 Pacific Data memory ............ CALL Smart Label Printer+ DOS/Win 139 Microsoft Publisher V2.0 ........... 87 — Procomm Plus 2.01 ....c.ccccsc00e-e- 69 
Creative Labs Video Blaster. ggg MdlaVision Audio Pott... 119 Tones fOr all MOGGI6 oa. CALL Smart Label Printer Pro... 228 Microsoft Win. NT Adv. Serv. ..949 Professional File 2.0... 189 
Creative Labs Video Spigot ... 332 dation Pro-Audio Spectrum 16 Basic 135 aw IBM& CH-4104PSE Color Pstscrpt . 2449 Microsoft Win. NT V3.1. sess 299 Professional Write 2.2 ........... 159 
Hauppauge Win/TV-01 n oyener 389 MediaVision ProAudio Studio16 .... 209 Execjet Il 4076 0. ee 289 @ STAR U Microsoft Word 2.0 oo... P99 A 4D cc ccecisccccccctsoe 245 
4 Win/TV-C2 wiuner 419 Cound Blaster Deluxe ........... 79 Jetprinter PS4079 ee. 2579 NX 1040R / NX2430 ......... 159/239 Norton Backup 3.0 «cscs: 95  QuickBook with QuickPay ....... 115 
aes tig un, ry yimead Sound Blaster Pro Deluxe ....... 119 LAGOr SE eee eeeeceteeeteee 659 —_Starjet 48+ 285 Norton Desktop 2.2 «00... TS QUICKBR 7.0 occ esseeesseeceseeeeees 41 

tan 6 ae 459 Sound Blaster 16 ASP .....scs-.. 219 Laser 10/ Laser 10R.... 1119/1349 TEXAS INSTR PFS: Window Works 2.0 ........... AA FRBGBC 4G oooccecscemesseccstscseesnsn 459 
MediaVision ProMovie Spectrum 279 — turtie Beach Multisound.......... 498 Ler. 10R Duplex/Lsr.12R 1849/1698 a ee a Presentation Task Force 4.0 ...119 Stacker 3.4 veecccccccccsesssesssereevenens 89 
TRuGVIgION Video VGAS  -.-..-0e.-: 879 Turtle Beach Multi-bundie ........ 669 Laser 12L / Laser 161. .. 2449/2739 , MicroMarc inkjet 300cps ......... 289 Procomm Plus 1.02 ..scesees:see 695 THNOGIIG 5.0 ooocococsecscscccceeee 179 
TrueVision Video VGA16 ........... 799 m PC SPEAKERS MicroWriter Basic 5ppm .......... 519 Professional Write Plus __... \ 469 Word Perfect Add' License ..... 159 
TrueVision Targa+ 16 ............ 1227 . é a a Cu MicroWriter PS23 5ppm .......... 699 i : 

igi Altec Lansing ACS100 Pair ..... 125 P3200 / P3300 225/322 : : Publisher's Paintbrush 2.0.......299 | Word Perfect 6.0 ........... 286 
TrueVision Targat 64 ............ 1699 465 beeen MicroWriter PS65 Sppmm .......... 928 Quark Express V3.1 veces 549 Word Perfect Office ........ccc000. 89 
Visionx Desktop TV ...-ccceceseeee 243 Altec Lansing ACS200 Pair ..... 199 JOUTIALS 1000 naneereresssecsveesssver 289 —_MicroLaser Pro PS23 8pm 600dpi... 1329°* Quicken 30 BQ Wordle 7.0 osnsececcecsononsense 259 
Willow VGA TV 4000 .............- 369 Altec Lansing ACS300 System 275 P6200 / P6300 ....eesesesssee 399/599 —_MicroLaser Pro PS65 8ppm 600dpi....... 1519 Superbase 4 2.0 ao XtesGeKi00 91 
Willow Laptop TV ..cscsccsessseeen 7ag Creative Labe CIS as Superscript 610 recesses 639 *-W/$60 rebate. WordPotet66 se UU 
Sony Powered Speakers ... LO95F /LC97............... *W/$50 rebate thru 10/31/93. Reece ars * On software orders over $100 and under 20 Ibs, 















__ GREAT PRINTER DEALS! 


Sy Canon ee ee 







IBM vs. HP 















a —— W PRINTERS!!! SPECIALS © SPECIALS * SPECIALS ® SDECIAIS 
Printspeed 8ppm — microWriter 
PostScript (Optional) ~~~ $30.» BUC-600 Bubble Page Printers 
Resolution 600DPI \ \ Rebate! Jet Color Printer 
Upgradable Language NO ] \ +360 dpi resolution 
Available Duplex Option NO ean tel asd 
MCW Price $1368 *100 sheet feeder 





“Ltr, Lal Commercial #10 3 Models: Basic, PS23, PS65 


¢Three models to choose from, including PostScript 
and HP LuJll emulations (auto emulation switching 
on PS23 & PS65 models) 

eLaser-quality, high resolution (300 dpi) printing 
¢Small footprint for true desktop use 

*Compatible w/Windows, DOS & MAC 

*Outstanding warranty ¢ Fast 5ppm print speed 


And the Winner is The 4039-10R from IBM! 


IBM vs. HP 


$585t 


The Canon BJC-600 is the brilliant choice in a personal 
color printer. That's because it can produce vibrant, high 
resolution color and laser-quality, true black output on low- 
cost plain paper. This makes the BJC-600 both an effective 
and efficient color printer for the home or small office. 


BJ-200 Bubble 


Jet Printer 
360 dpi resolution 
°173 cps - LQ mode 
°100 sheet feeder 
°8-1/2"x14" paper size 


$ 2591 = $30 Rebate 


InkJet printer that acts like a laser (except quieter AND lots 
cheaper)! At 4 pages-per-minute, this printer is fast. Plus, it 
requires less service and is more reliable because it integrates a 
straight paper path and uses a printhead instead of an ink 
cartridge. You can't beat going with this printer! 

tt Price includes $30 rebate. Ends Dec. 31st, 1993. 


-800-85-WORKS 


FAX 1-708-459-6933 (1-800-859-6757) 


Customer Service 1-708-459-9410 
CIRCLE 010 ON READER SERVICE CARD 











Res. Enhncmnt. 
MCW Price 


=F: And the Winner is The 
LEXMARK = Execjet from IBM! 


Resolution 
Cart. Life 
Print Speed 














2 Models: PS23, PS65 
¢Razor-sharp 600 dpi printing 
¢500-sheet standard paper city 
Compatible w/Windows, DOS & MAC 
¢Easy-to-replace, long-lasting consumables 
¢Fast 8 ppm print speed w/RISC processor 
Built-in PostScript Level 2 software from Adobe & PCL 
5 language (auto emulation on PS23 & PS65 models) 
t With $60 rebate from Texas Instruments. Ends Dec. 31st 1993. 







thon 


(hit 


And the Winner is The 
4037-5E from IBM! 





DIRECT 
ORDER 


MIDWEST ne 


COMPUTER 
WORKS 


180 Lexington Drive, Buffalo Grove, IL. 60089 





PCMAG DEC 21, '93 


Six reasons to make 


Inmac your first choice! 
1-Year Limited Warranty. 


Most products carry a minimum 

1-year Inmac limited warranty. Many 
have longer manufacturer's warranties. 
If you experience any difficulty, contact 
Inmac customer service or technical 
support for immediate assistance. War- 
ranties don’t apply to damage caused by 
misuse, abuse or consequential damage. 
(Some name brand products and 
Personal Computers carry manufacturer's 
warranties only. Call for information.) 


30-Day Satisfaction 
Guarantee! If you're not satisfied 
with an Inmac product, contact customer 
service for a return material authoriza- 

~ tion and return it within 30 days for a 
full refund of the original purchase price. 
(Open software and consumables are not 
refundable. Defective products will be 
replaced. Shipping/ handling charges are 
not refundable.) 


Fast Shipment! call by 5 p.m. and 
your order will go out by the next day! 
Need it quicker? Upgrade to overnight or 
two-day air freight. 


Pretested, fully compliant 
products. Every product we carry is 
rigorously tested to make sure it’s the 
best available and complies with 
industry standards. 


Value makes sense. Here is a 
sample of our large selection of quality 
products, all at sensational prices. 


OUanayotapcrvenucl 
OF COMPULET. Call our service 

reps toll free at 1-800-547-5444 

M-F, 7:00 a.m.-7:00 p.m. (Central time.) 


Inmae 



































Conner 250 MB Tape 
Backup Drive is quality plus. 


169 











SELECTION, SERVICE AND SUPER SAVINGS FROM #MMMa? 


Extraordinary 
notebook power. 


Sturdy Dupont cordura nylon carry case for 
portables comes with Lotus Organizer, Lap- 
Link Pro and Dashboard Software. 
AS500 —@ 
value FREE 
with either 
notebook 
purchase. 













“Description Order # 


Toshiba T1900C L2061PC 


The affordable Toshiba T1900C gives you 
powerful 486SXA processing capability. 


High-speed graphics, 
5) 4 4 Q Windows processing, 
plus @ PCMCIA slot. 
For presentations on the road, it’s Toshiba’s 
color T1900C with its 4 MB RAM, 120 MB 
hard drive, STN active matrix display, more. 





Description ler # 
NEC UltraLite Versa Color L2060PC 


NEC Ultralite Versa Color is the 
world’s most versatile notebook. — 


*3839 


Breaking-the-limits portable has the 
power, ports and expandability. 


Inmac exclusive! 
Portrait 15/Plus 
Pivoting Monitor. 


*799 


View ee NEC UltraLite Versa leads the pack 
vertical Windows with its i486SL 25 MHz processor, 


120 MB hard drive, expandable 

4 MB RAM, 2 PCMCIA slots, TFT- 
active-matrix display, and optional 
docking station and second battery. 


Pivot from landscape to portrait to read an 
entire 8'/2 x 11" page without scrolling, pivot 
back for spreadsheets. Monitor breakthrough! 


Description Order # 


Portrait Display 15/PLUS L2435PL 












Revolutionary Improv: $99! 


‘99 





Description Order # 
Lotus Improv 2.0 L230213 









Description Order # 










ace Tape*Stor L2591PL Includes upgra de to 2.1*! 
Reliability’s built in. Lotus Improv 2.0 gives you self- 
: QIC-80 Connor Tape*Stor drive documenting spreadsheets and 
omes with backup software quick multiple views of data. You 
for DOS, Windows, OS/2, NetWare, a also get a free* upgrade to 2.1. 
etc. Plus tape included. The feat dynamic sprensrene’ _*$10 shipping and handling fee. 











USE PRIORITY CODE L14413 WHEN ORDERIN 








FREE SCREEN SAVER 
WITH ANY ORDER! 
$29.95 VALUE 


Guest appearances, even wallpaper from the Energizer Bunny 
Screen Saver—absolutely free—with your PCeSelect order. Just give 
your Inmac customer service representative this number: L230505. 








J Upgrade to Lotus 
SmartSuite 2.1 for 


*299 











‘anon BJ-10EX: big-machine 
erformance, small footprint. 


) Description Order # 
Canon BJ-10EX L2552PL 


= 


LIZTUR RIL) 2 


er 
= 
ty 
¥ 
oS 





akes up no more desk space \ Own Lotus already? 

han a sheet of paper. | Own @ competitor? 

anon’s BJ-10EX weighs 4 lbs., You qualify for this | 
et prints with a sharp 360 dpi low-priced upgrade! wml 


Lotus SmartSuite [peBiilns 
includes the latest HRligqa) 
releases of Lotus a 
1-2-3, Ami Pro, Freelance Graphics, 
Lotus Organizer and Approach 2.1, the 
new easy to use relational database 
from Lotus. 


Description Order # 


Lotus SmartSuite (3%4" media) L230503 


esolution. Windows, DOS 

ompatible. FREE! Automatic 
heetfeeder—a $90 value—while Se 
upplies last. 


et a dot matrix printer with 
‘ostScript capability. 


; Description Order # 
) - 79 3%" media L2592PL 
5%" media L2596PL 





Font Encyclopedia: 
aser quality output at a Aome Regular ycop 
of matrix price. Adlib a font powerhouse 
Vhen you want the best in dot matrix REY, for iust— $ 
rinters, Epson LQ-570+ is the ' che q | 
ands-on winner. It comes with BIAchBody 
REE Emulaser software so you | Boomerang 222 professional- 
an print with PostScript. Epson | Boutique quality TrueType 
SC/P2 supports multiple Sonts for Windows. 
calable fonts and improves ce ia Exclusive! 
raphics printing, plus you have i ia decd Own over 220 fonts 

evaller 


lultiple paper paths, a smooth 
ush tractor feed, easy-to-use 
ontrol panel and quiet operation. 


from 100 type fami- 
lies, hand-digitized 
mem by artisans just like expensive fonts, for 
bee @ less than 23¢ each. Plus it comes with 
rint labels instantly, easily with os ELEN OE CE eee 
eiko’s Smart Label Printer Pro. | 






Description Order # 


Font Encyclopedia L230368 


It’s easy to order from Inmac. Use your Visa, Master 


Card, or American Express credit card. Corporate buyers, 
call us and ask about setting up an open account. 


ORSON USE 


) Description Order # 
eiko’s Smart Label Printer Pro 
ith WYSIWYG software enables 


ou to format and print labels of all 
7pes—standard, disk, shipping and ra 
thers. Fast and easy to operate, it lets L14413 





ou run big jobs easily and even SHIPPED NEXT DAY ORDERING. 


review labels before printing. 


REE Labels! In Canada call 1-800-567-5992 


Prices are in U.S. dollars 
and subject to change. 


MasterCard 


CIRCLE 054 ON READER SERVICE CARD 





Says... 


pCcpurt?” Kenosha Computer 


Center offers some of the Best 


Buys in Mail Order! 








EPSON 


$259 FX 1170 
LO 570+ $235 LO 870 
LO 1070 $355 LO 1170 
DFX 5000 ....$1299 LO 2550 
STYLUS 800 INKJET 

STYLUS 300 INKJET 

ACTION 1000 6PPM, 14 FONTS 
ACTION 1500 6PPM, PCL5 


ActionNote 486SLC/33 
120mg, 4mg, FAX modem, trackball, 


FX 870 


DOS, Windows, 1 yr. on site wrnty. ...... $1619 


OKIDATA 


ML320/ML321 
ML380/ML590 
ML591/ML395 

OL 400E /OL 810 

OL 850 /OL 830 

Okilaser 400 2MG upgrade 


Panasonic 
Office automaton YA\ 
ey 


$199/$229 
$169/$229 
$329/$519 
$295/$359 


$295/$415 
$209/$415 


2023/1124i 
2180/2123 
1624/1654 
2124/2624 
4410/4430 
4440/4455 
2mg. Upgrade for 4420 & 44501 





OVERDRIVE 


PROCESSOR UPGRADES 
¢ For any Intel 486 based system 


« Improves system performance up 
to 70% 


« Accelerates all DOS, Windows, OS/2 and 
Unix applications 


* Cost effective upgrade to next generation 
CPU technology 


Overdrive Upgrade SX20/25 $285/$339 










“BubbleJet” Printers 


$1449 
$1579 


Innova NX M25-120 
486SX-25 Notebook 

*4mg ram * Fax Modem 
* 120mg HD 
¢ Built-in Trackball 


HARD DRIVES & TAPES 
SEAGATE, CONNER & MAXTOR 


SEAGATE 120 MB 3144A............. $175 
SEAGATE 260 MB 3290A............... $225 
SEAGATE 525 MB 3600A.............. $645 
SEAGATE 1 GB SCSI 11200N....... $939 
MAXTOR 210/245MB IDE ...$229/$255 
MAXTOR 245 IDE. oc sivsisspivecamnrrsiin’ $325 
MAXTOR 1240 SCSI..........ccccc $1199 


CONNER 170/200MB IDE ....$199/$225 
CONNER 250MB SCSI CP30254H.$255 


EXPERIENCE THE 
KENOSHA DIFFERENCE 
¢ Over Six Years of Service 

¢ Thousands of Satisfied Customers 
¢ Terrific Technical Support 

¢ Everyday Low Prices 

¢ No Surcharge on Credit Cards 


KENOSHA 
COMPUTER CENTER 


SALES LINE OUTSIDE WISCONSIN 


1-800-255-2989 


Shipping, customer service & technical assistance call 


414-697-9595 = FAX 414-697-0620 


VISA, MASTERCARD, AMERICAN EXPRESS & DISCOVER 


* DOS Windows 
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Canon 


CANON NOTEJET 486 SLC-25 


4MB RAM, 
9.5" BACKLIT LCD, 
| 2PCMCIA SLOTS, 
DOS, WINDOWS 
AND TRACKBALL, 
BUILT IN BUBBLE 
JET, 116 CPS AT 
360 DPI, AUTO 
SHEET FEEDER 


Exciting new technology has 
Bubblejet printer built in for 
fantastic portability! 


85mg 
$2139 


135mg 
$2349 


185mg 
$2549 





43 Texas INSTRUMENTS 
486 WINSLC/25 60 MB................ $1375 
486 4000E SX/25 120MB Color ..$2119 
486 DX2/40 200 MB Color .......... $2939 


486 DX2/50 Mono ...........ccccceeeeeee $2699 
486 4000E DX2/50 
200MB ACTIVE COLOR. ............... $3779 
CALL FOR ALL OPTIONS 
MONITORS 


Mitsubishi Diamond Scan 15FS...$479 





KENOSHA COMPUTER CENTER 
YOUR DIRECT SOURCE FOR 


VALUE AND SERVICE 
CALL US TODAY! 


HEWLETT-PACKARD 


LASERJET IV w/toner 
LASERJET IVsi w/toner 
LASERJET IVL w/toner 
LASERJET IVML w/toner 


LASERJET IVP w/toner 
LASERJET IVM w/toner 
DESKJET 500/500C 
DESKJET 550C/1200C 


$309/$409 
$575/$1379 
CALL FOR ALL OPTIONS 


PRACTICAL PERIPHERALS 
PRACTICAL PER 14.4 POCKET 
PRACTICAL PER 14.4 PCMCIA 
PRACTICAL PER 14.4 INT/EXT ....$185/$195 
HAYES 
HAYES 14.4 POCKET 
HAYES 14.4 PCMCIA 
HAYES OPTIMA 14.4 W/FAX 
HAYES ACCURA 14.4 W/FAX 
U.S. ROBOTICS 
Sportster 14.4 Int 
Sportster 14.4 Ext 
Sportster 14.4 Int. w/fax 
Sportster 14.4 Ext. w/fax 
Dual Standard 16.8 Ext. ...............cceeeeee $659 
World Port 14.4 Pocket 
Intel Satisfaxtions Below 


Satisfaxtion Fax Modems 
200 2400 V.42/9600 Fax 
400 int 14.4/14.4 Fax 
400 ext 14.4/9600 Fax 
FAX MODEM 14.4-14.4 int 
FAX MODEM 14.4-14.4 ext 
PC MCIA 24/96 
PE WIC TAA EG oo vcvcsststnscessicescrsiacess $279 





Overdrive Upgrade DX25/33 $339/$495 CONNER 540MB IDE ...............0000. $639 Mitsubishi Diamond Pro 17"......$1019 All Intel Networking Products 
Mitsubishi HL 6955 20"............... $1759 
MEMORY PRODUCTS dla dedidmdachydenss 9! Sd Mitsubishi Diamond Pro 21FS $2149 MULTIMEDIA & CD ROMS 
170 MB EXT/250 MB EXT ...$375/$459 : ‘ 
ZMB_ IBM 30-286......c0csscsrerieesssssiacereranseys $125 950 MB EXT TAPE BACKUP. ......... $359 NEC 3FGE/3V...........:secseees $579/$499 Pro Audio Spectrum Basic................... $135 
2MB IBM PS1 BOO ek, oe eae $1 15 CD-ROM DRIVE EXT 350MS.......... $359 NEG GPGE., vecks.. sicccsecteccstcessceageees tee $679 Soundblaster 16 Basic (26 aes naa $135 
4MB IBM THINKPAD 700.700C.............. $195 NEC 5FG/5FGP..............+++- $1245/$1339_ DSP Port Sound for Laptops................. $145 
4MB TOSHIBA 2000.2200.1850C .......... $199 TAPE BACK UP NEC 6FG/6FGP................. $2249/$2299 Toshiba 3401 INT.........ccccsceseeseseeseeseeeeees $419 
18:4. MB SIMMS ......0.:ccccssceecsecceceecseseeees CALL Colorado JUMbO 120.......ssesseeeeee- $119 Nanao ea i F550 Vs sssssese ae Toshiba 3401 EXT ...cccccccscessessssseesesseesees $525 
2 MB FOR PANASONIC 4410.............4 $125 Colorado JUMbO 250........sssesseeee $169 pol ay ee i pss Seah: he UNEG Manltispins 38 ..sisiidogeicessoencn ar $249 
Pe CET CAN Oia oats tadc alas odpelntnee $125 Colorado Tracker 120.............:000 $275 Vistunle 1S ee $469 NEC 3xi/3xe Triple Spin.............. $479/$589 
2 MB FOR EPSON ALIl............ssssesees $139 Colorado Tracker 250.......-1.es SII ali edd dla tiga ae 
2 MB FOR H-P IIP.IIP8elIl .........-..0s--0s-00 $129 Colorado 2 GB EXT .....ssssssssssee sachs OPN Rami has DIGITIZERS 
BOCA RAM Ok FOR AT OR PSIl............. $99 Colorado 4 GB EXT .......-ssernsen Lc. eevee dotlrn Neca teh h Me TET LC co rag See ae ee $255 
FOR ALL OTHER MODELS & MFG...... CALL SOFTWARE CTX 5468A/1451 ioe A ROR $249/$279 Summasketch 12X18 ...........ccccecceceeseeeeee $499 
CO-PROCESSORS & DOUBLERS RIROS GAGEMAKER Cee “e485 CTX 1560/1760 .....cccccsescsceeeee $379/$719 Summasketch 24x36..........:::cccccceeeeeee $1249 
INTEL DBASEIV 1.5/2.0 v.sccsssessseesee $415/$459 GRAPHICS CARDS NETWORKING 
SP ES aa Re oa $75 LOTUS 123 VER 2.4/3.4......$279/$349 ATI VGA WONDER XL 24 1MB....$119 NETWARE 3.12 5 USER... - ecco $579 
seeeeeeeenenneeseeaeeeeenaesentessetaetassenseens LOTUS FOR WINDOWG................$299 ATIGRAPHICS ULTRA+ 1MB.......$199 | NETWARE 3.12 10 USER.-..-..cccecccecec.--61269 
CRN Nod iiss Sian pak nis insvcis cesniavancnthisheeneml $75 MICROSOFT EXCEL/WINDOWS..$289 ATI GRAPHICS ULTRA PRO 1MB.$329 NETWARE 3.12 25 USER... $1699 
SEND METI, Cece caver uay Wars diceh eta ce ogeneci eves stash lasts $85 MICROSOFT WORD/WINDOWS..$299 DIAMOND Speedstar PRO 1 MB..$129 NETWARE 3.12 50 USER $2279 
CYRIX NORTON UTILITIES 7.0........--::+000+ $99 DIAMOND STEALTH VLB1MB...8159 er npe yy al 
B03B7 SX-33 oo... serssseerssssesssseesssesensnesensssen $75 PARADOX 4.0 DOS..........-ssssessssee $425 DIAMOND VIPER 2MB................- $389 aoa sustea sec cerntsdrpieeaatagehs thr 
SSF A ain 8Pk Puc doen ceed dere nenacl voadae onal $85 WORD PERFECT WINDOWG........ $269 ORCHID FAHRENHEIT 12801 MB$165 «NE 2000 .............ssssssesssensenseteetsenseeseseneeens $119 
CA ESGDRK2- 16/32. ccs iisserdenisgivaks avant $259 ALL OTHER TITLES .........cccccccceeeee CALL ORCHID FAHRENHEIT VA 1MB....$189 LANTASTIC NODERUNNER ST. KIT ....$429 
EB XABEDRH2-2O 1B ii cncincssisccassesevsncesvertes $295 LANTASTIC NODERUNNER ADT......... $175 
CXDA86DRX225/50 .........-sseeseeeeeereeetesees $335 lid’ osabcae ea nerctia SCON S500 fc. ce teehee rcasiat $119 
a ze oie Mec : . ‘ ate n rts 3COM 3C509 5 PAK PTTTTTTITITT TTT $505 
saci amt a Sanmumcadtegiioer es INTEL ETHER 16 ps 
RICAN restocking charge on returned items. Purchase orders fT tant tite tnascascnssnuscuscususcescstl 
250/400 Vvadenas dda WeRadteth Gieuate « $99/$155 accepted from Fortune bee Government institutions, INTEL ETHER 16 5 PAK peccccccccccecesccsccnace $429 
AGOGO. Ain ceed $185 /$259 prec lretaliear eee Fe baa INTEL ETHER 16 20 PAK ............0:00000 $1619 
900/1250VX..........cccccceee $369/$485 SMC ETHER + ELITE COAX .................. $115 
SMART UPS 400..............0006 $289 Prices and availability SMC ETHER + ELITE COAX 6 PAK .......$629 


subject to change. 


KENOSHA 


COMPUTER CENTER 


2133 91st Street 
Kenosha, Wisconsin 53143 


KENOSHA COMPUT 


1-800-255-2989 


XIRCOM POCKET ADAP ADAPTER......$259 
XIRCOM PCMCIA ETHER ADAPTER ....$265 
ZIRCOM POCKET ETHER PRINT SVR ..$269 


LINE R 1250 POWER COND. ....$55 
SURGEARREST + W/TEL......... $55 










CIRCLE 242 ON READER SERVICE CARD 


RRYCENTER 


Mon.-Fri. 8:00 a.m.-6:00 p.m. = Sat. 9:00 a.m.-Noor 













There's a New Word at the Office. 





Introducing Microsoft’ Word 6.0 
The Highly Acclaimed Word Processor for Windows” 






There’s a new Word at the Office. Microsoft Word Version 6.0 for 

Windows. And Software Spectrum has the version upgrade for the 
low price of just $97.* Or the competitive trade-up for the low price 
of just $125* Or the full product for the low price of just $309. 


Word is the highly acclaimed word processor for the Microsoft 
Windows operating system. It has IntelliSense ™” technology 
that automates routine chores with features like AutoCorrect. 
If you type “Teh” when you mean “The,” AutoCorrect fixes it 


automatically. Plus much, much more. 


A Whole New Way to Work 


Word is an integral part of the Microsoft Office Standard, a 





collection of full-featured products that work alike and work together as if they were a single program. 
Office Standard includes Microsoft Word, Microsoft Excel, Microsoft PowerPoint® and Microsoft Mail. And 
Software Spectrum has Office Standard for the low version upgrade price of just $248 Or the competitive 


trade-up for the low price of $286* Or the full product for the low price of just $492. 


Plus you can realize even greater discounts when you purchase licensed product through the Microsoft 
Select program. And Software Spectrum is ready to help you implement Microsoft Select with Assurance, 


our PC software management process and the corresponding implementation services. 


For over a decade, Software Spectrum has been providing superior customer service and value to companies 
just like yours. Get the new Word at the Office. Call Software Spectrum today. 


1-800-824-3323 Bea 


*Upgrade price. Proof of purchase required. Call for details. Prices subject to change. Other restrictions may apply. 
All product names are the property of their respective owners. © 1993 Software Spectrum 


Tam to Ipm Central 
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Arlington Computer 
Products appreciates 
your interest 

in our products! 





FX8/70 ..... $259 LQ1170 ....$589 
FX1170 ....$345 LQ2550 ....$869 
LQ570+ ....$235 DFX5000 . .$1299 | . 
LQ870 ..... $425 DFX8000 . .$2189 es = ACTION LASER 1500 
LQ1070+ ...$355 Action 3250 $169 e 6 PPM 





Action Laser 1000 ....... 579 | 

Action Laser 1500 ....... a0 m ACTION NOTE 486 SLC/33 eee fe 

Action Laser 1500-2MG . . $689 120 MG Drive e PCLS rich oti 

Stylus 300 .............. Call e 4MG RAM + Fe Compu = STYLUS 800 

Stylus 800 ...........00 $279 e Fax Modem $1619.00 Best PCLS e Inkjet at 360 DPI 


When you've got an Epson, you've got a lot of company. * 7 Satable Built-In Fonts 


Ls 
Office BS OrESA 











1MB/4MB Simms .... $49/$159 Connor 250 Tape ........ $149 Laserjet |V w/Toner..... $1369 
Epson Action 2 MG....... $99 Connor 120/170 ....$179/$199 Laserjet IVP w/Toner..... BOBS 112A bieiw stew dceasueeses $229 
HP 4MG Upgrade........ $159 Connor 212/540 ....$239/$689 Laserjet IVL w/Toner..... $675 2023 .........---.eee eens $199 
OKI Laser 2MB .......... $125 Teac Dual Floppy........ $119 Laserjet IVML/w/Toner .. $1039 = 2123... eee eee ee eee $229 
intel Toshiba 3%" 1.44 ......... $69 Laserjet Nee teed A pace 4 = eee eet re Tee tice 
° Laserjet W/TOME! «292989  2IGU occ diccdsrvseceusss 
COLORADO 
ee Beene waeeans aie Paloradeimbe 120... $1419 ANA eee ees ers by (een dene eerataeesees tee 
80387-16/20/25/33 ........ $85 Colorado Jumbo 250-.... $169 aig Upgrade 11010.001.. $159° 8123.0 $279 
Overdrive SX20/25 . . $285/$339 rt aa Fyakker 250... $319 + SMG Upgrade ........... BANG)” BAIR s  cneotiasoancesds $535 
Overdrive DX25/33 . . $339/$495 a et es Deskjet 500/500C .... $309/409 4430 ...........eee eee $639 
ieee EXt....... eee Deskjet 550C .......-.... $575 4440 .............. 00... $1149 
ORES SAS ae Deskjet 1200C .......... $1379 4455 oo ccc cece wee ee es 91659 
AMERICAN UPS Deskjet 1200C/PS....... $1939  4410/445012MG......... $129 
ee as 250...... $99 600..... $259 Pacific Page/XL... . . $259/$699 
486/DX2/50-200 MG .... $2699 AO iia $155 900..... nae Pacific Data 25 in 1 Font . $239 OKIDATA 
486/DX2/40 Color....... $2949 450..... $185 1250.... $485 
renee OH ee oie CD ROM 
MicroWriter Basic........ 51 
MicroWriter PS23........ $675 Seta te ee mane $ ee 
MicroWriter PS65 Turbo. . $935 Netware 3.12 25 User — $1699 
Pro 600 PS23 ecececeee eee e $1379 Netware 3.12 50 User im ae 
Netware 4.0 10 User .... $2019 
Lantastic Starter 5.0...... $429 
Aldus Pagemaker 5.0..... ele oo aa a po ereeewks ee 
ND Fouts ai ae ees Re NB ZOO ccs casedad noes 
ee ml vas Rep ev NEC - TRIPLE SPEED SMC He 8 Port T/P..... $395 
Microsoft Office ......... $449 NEC 3Xe.............55. $569 — SMC Hub 8 Port Coax ... $225 
Microsoft Windows 3.1.... $69 NEC 38Xi................. $479 = SMC TP 12 node Conc... $579 
Microsoft DOS 6.0 Upg.... $59 NEC 4XPro............. $899  SMC+16-6 Pack.......... $619 
Word Perfect 6.0......... $249 a ett seen eee e eee be SMC Ethercard +/+16 $89/$115 
j hc | NP ed ta: gia) ale, iver jo feriee © ink Il....... Ws 
word Pret WindGs. $28 AEE pin. $08 SEEM EMM SN 
SEAGATE HARD DISKS Etherlink Ill 5 Pack ...... $529 
rlington 40 MB for AT (ST251-1) .. $229 _—Intel Ether 16............. $89 
420 MG 3144A ........00- $175 Intel Ether 16-5 Pack..... $429 
Com ter 245 MG 3283 ............ $279 Intel Ether 16-20 Pack. .. $1629 
OU 260 MG 3290A........... $225 wth Se Ee 32.66... ei OL850+ .......... 2. eee. $1199 
(> d t ‘ 452 MG 3550A .........-. $419 td ne ah lea anaes $388 Okidata Laser 2 MG... $125 
ro uc J e INC. Xircom Pocket Ethernet .. $269 NEC 
Jetmate 1000 ............ a 
PS8UD cbc eecnetusseadses 5 
Epson 600C/800C.. $779/$1069 POA bei due sedin ae eeus es $399 
FOR ORDERS & QUOTES See ne. to Pan $828 
; Logitech ScanMan ... $169 P9300..............00 0c 
ScanMan w/Omni Page .. $209 Model 95 Pscrpt Laser ... $869 
Summasketch 12x12 ..... $255 Model 95FX Pscrpt Laser $1079 
baal = Summasketch 12x18 ..... $499 Model 1097............. $1349 
















BU-10EX ...... $239 
BJ-200........ $299" 
BJ-230........ $389 
BU-330........ $489 


LBP-8SX ...... $979 
*After 30.00 Rebate. 





m= BJ-200 - 360 DPI 
-4 PPM 


Canon has “Bubble-Jet” 


MONITORS 





NEC 
PP GEIS Ved sien $579/499 


OPCS 66 od cdwenadeciavens $679 
5 FG/5FGP ....... $1245/1339 
oD go a ene ae $1049 
6 FG/6FGP ....... $2249/2299 
CTX 
5468A/1451......... $249/$279 
1560/1760 .......... $379/$719 
MAG 
MIR OR NG ate ceneuaceses $519 
MIATIR Tf” 2505 ddédcewencs $899 
MITSUBISHI 
= CT ene wae ere ee 
Diamond Scan 4533C .... $349 
Diamond Pro 17........ $1019 
Diamond Scan 15 FS..... $479 
Diamond Pro 21 FS..... $2149 
FALG955 20" wwkiccacaeands $1759 
NANAO 
POSOIW ooo cc cc cccecacaves $689 
F5501/550IW ....... $995/$1149 
T5601/560IW ...... $1675/$1399 
T760IW................4. $2099 
PANASONIC 
1381 VGA 1024x768...... $319 
1395 VGA 1024x768...... $429 
1991 VGA 1280x1024.... $1539 
VIEW SONIC 
NOITU 6 sec. $429/$829/$1679 


Canon 


m@ NOTEJET 486 - SLC/25 
e 486 SLC/25 Mhz 
e Built-In “Bubble-Jet” printer 
e 4MG Ram 
85 MG - $2139 135 MG - $2349 
180 MG - $2549 


@ NOTEBOOK 486 - SLC/25 


e 120 MB e Fax Modem 
© 4MG............. $1575.00 
Technology! 
MODEMS 
({) Hayes’ 
Hayes Accura 14.4/Fax... $199 
Hayes Optima 96 ........ $309 
Hayes Optima 96 Fax .... $339 
Hayes Optima 14.4/Fax .. $369 
Hayes Ultra 96........... $539 
Hayes Ultra 96 14.4...... $589 
Hayes Pocket 14.4 ....... $299 
2 2pRACTICAL 
PERIPHERALS: 
Practical Per. 9600 Int. ... $169 
Practical Per. 9600 Ext.... $179 


Practical Per. 14.4 Int..... $185 
Practical Per. 14.4 Ext. ... 
Practical Per. 14.4 Pocket $319 
FaxMe..... $119 


Practical Per. 





Sportster 14.4 Int......... $149 
Sportster 14.4 Ext. ....... $169 
Sportster 14.4 Int. Fax.... $159 
Sportster 14.4 Ext. Fax ... $179 
Courier V.32 Terbo Fax ... Call 


VIDEO BOARDS 


ATI VGA Wonder 1MG... $119 
ATI Graph Ultrat 1MG ... $199 
ATI Graph Ultra + 2MG .. $209 
ATI Graph Prof 1MG .... $319 
ATI Graph Prof 2MG .... $329 


Sound Blaster Pro ....... $119 
Boca Super VGA ......... $99 
Diamond Stealth Pro..... $239 
Diamond Viper 2MG..... $389 
1024 VGA 16 Bit .......... $59 


Orchid Farenheit 1MG ... $169 











intel Modems 


Along with connecting you to an audience of 
millions, Intel Fax Modems provide 
outstanding value. 





24/96 Int. ....$59.00 96/96 Int. ...$149.00 14.4/14.4 Int..$159.00 
24/96 Ext. ...$119.00 96/96 Ext....$159.00 14.4/14.4 Ext. $189.00 


SatisFAXtion MODEMS 
200 2400 V.42/9600 Fax ..$199.00 400 14.4/14.4Fax........ $259.00 
300 14.4/9600 Fax ....... $219.00 400 Ext. 14.4/9600Fax ....$295.00 


PC MCIA MODEMS 
Take your office with you wherever 4. A! | Se eee eee $179.00 
you go. The Intel PCMCIA Fax- 14.4/14.4 .000.0000.0000.. $279.00 
modem is a Credit card-sized 
adapter that inserts into a 
computer's PCMCIA slot. 
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1 x ,° ne $45 AST Mb, IBM 


Premmia AMBRA Enterprise 386, Hurdla 386, Sprinta 386 (all models) 












4MB -501159-001 ..... $194 8MB = -501159-002 ..... $37 QMB N/A eeseseeeeecsssssen $94. BMBU N/A ee $329 
rs | xX @ a 16MB 501159-003 ....$749  32MB 501159-004 ... $100 MBRA Enterprise 486, Hurdla 486, Sprinta 486 (all models) 
isi cialis Manhattan SMP AMB N/A eceeessssseeees $195 TOMB N/A eee. $659 
16MB 5S01143-00) oo csseeeccsseeessseees $735 PS/1 286, 386SX 


Bravo 386-SX, WS/286, 386 2MB-92F9935 ............. $82 4MB_«92F9694 .......... $168 
















































2MB = 500510-002 ....... $84 4MB_-500510-008 ...... $148 PS/1 Consultant, Essential, Expert models x43, x44, 
ae eerie ‘ _ PS/Valuepoint all models except Cxx series 
004 ....... 9  8MB 500824-002..... $24 4MB  96F9290 ........ S218 16MB-96F929) ......... 5669 A 
Advantage! Plus 486DX/33; DX2-50; DX2-66 PS/1 Consultant, Essential, Expert models x76 OK ~LA PTOP & NOTE tole) 
4MB 500510-008 .....$148  8MB  500824-001 ..... $242 16MB Kit GOEID9D oa ccecnertensvevsenenentnee 5669 Sg 
Apple Type IBM Type Advantage! 3865X/20; 25, Advantage! Pro SX/25, Bravo 3/33s PS/2 25/286, 30/286, memory adapter 1497259 a MEMO RY 
IMB x 8-70. $48 1x 9-70ns (9 chp)... $56 2MB 500962-001 .......$97  8MB  500962-002 ..... $215 2MB Kit BOG nia tisieacssteteesciyed $9] Apple 
4MB x 8 -70 $1581 x9-B0ns Static Col... $65 Advantage! Pro 486DX/33; SX/25, Bravo LC 4/25s; 33; 33s; 50d; 4/66d PS/2 35SX: LS, 40SX, 50Z, 555X; LS, 65SX; LS, 70, XStation 
ee 150 512K 36 (2MB) $89 2MB 500987-001 .......$86  4MB  500987-002 ..... $167 IMB 6450603.......... $50 2MB 6450604........... 97 PowerBook 140, 145, 170, 168, 180 AMDB eee $169 
wie 399 4MBx 36 (TOMB) 70) 16MB 500987-004 .....$447  32MB_500987-005 ..... $895 PS/2 70-A21; AG]; B21; BGl, PS/1 Consultant, Essential, Expert OMB on erenenen $263 
x 32-10hs .... X JO (LOMB) ...... Premium 386/25; 33: 331, Premium Il 386SX/16; 20; 25 models x11, x13, x14, PS/Valuepoint Cxx series PowerBook 165¢, 180c AMDB nce $195 
1MB w/WPB 500780-003; 002 ......cssssessseesseensee $33 2MB 6450608 o.acccscsessscsssssessseeeneessee $100 \ re sensneosnsoue ae 
Advantage! 486/25; 33; 33p; SX20, Bravo 4/33; 486/25; Premium 4/ PS/2 355K; LS, 40SX, 555K; LS, 655X; LS, XStation, PS/Valuepoint Cxx PowerBook Duo 210, 230 AB nn 15 
25; 33TE, Server SE 4/33 series, adapter board 34F3011 or 34F3077 BMB nn aesesene $299 
2MB w/WPB 500718-004; 780-005 ...cccccnscsee $96 4MB 34F2933 of B7F99TT ooccecscsnessee $195 AST 
Premium 386/331, 386SX/16, Premium II 386SX/20; 25 PS/2 355X; LS, 405X, PS/Valuepoint Cxx series PowerExec 4/25SL AMB oocccccccee $204 
fonts ‘MB w/WPB 00780004. ai un GOD sl 6MB......... 5912 
rother HL- ; adel, PS/2.90 XP, 95 XP, P75 (pairs), 56, 57 (all), PS/1 Pro M2123 PowerExec 3/255L, 3/25SL-C, EL TT $184 
MB MB-420......... S147 4MB-MB-440 ......... $225 pyre peated a ery Hiviegtehemn OMB BGM racheracecrcs wero cas 97 16MB 5888 
Brother HL-8e, HL-8d, HL-8 33. 336 33TF p : 11 386/25; 33 486/33 4865X/20 : PS/2.90 XP, 95 XP, P75 (pairs), 56, 57 (all), PS/1 Consultant, Essential, Premium Exec 286, 386SX/20; 25; 25C AMB one $170 
IMB MB-810........... $80 2MB  MB-820............ $120 aa eye ae Expert models x11, x13, x14, PS/1 Pro M2123, Compaq 
Brother HL-10V/DV remium Server SE 4/33 RS/6000 POWERstation/POWERserver 220 series 
2MB -MB-1020............ $129 4MB-—sMB-1040 .......... $239 8MB w/WPB DUOL SOOO: saassscenctsstscccesneuvsasvernses $354 4MB 6450128 ........... $195 8MB 6450130 ........... $410 Contura 3/20, 3/25, 3/25¢ 4MB $172 
ee a Contura 4/25 seri acai aia 
IMB — RO3-0010-000 ... $108 © 2MB —RO3-0020-000 .. $195 ® ontura 4/25 series IMB nes eseneen 
Cann BP 4 i, Ps Take a Look at these Savings! AUB nn OM 
LTE 286 AMB scence $130 
IMB 63-2230... $106 DMB N/A caeseccsasane 5145 LTE 3865/20 ‘MB $158 
Canon LBP-8Il, BIIR, 8IIT SYSTEM MEMORY SIZE MFG. PART MFG. PRICE FSI PRICE ITE lite 20: 25: 25c. 25e IMB S158 
2MB 63-1880 .......... su 4MB N/A cee eesssseseeeees $189 aad SMB. $367 
Conon LBP-I, Bll Plus TI 4000 4MB 2581265-001 $279 LTE Lite 4/25c 4MB 521] 
2MB Co ee $145 Toshiba T6400 SMB PC-PA2005U $559 a $367 
Compaq PAGEMARQ 15, 20 IBM PS/Valuepoint S8MB 6450130 $625 SLT 386s/20 a $205 
4MB 126360-001 .....$194  8MB —126361-001 ..... $376 . IBM 
Epson EPL 6000 Compaq ProLlinea 433 SMB 141685-001 $499 ad sui ais 
H TOK FID cesesccescecccene 
0MB  1BS401....... $120, AMB N/A cece $198 AST Bravo 4/33 8MB 500780-001 $469 ‘een sas oo ou 
Epson ActionLaser Il, EPL-8000 PS/2 CL57SX and ThinkPad 700, a $212 
| |, ees $135 MB N/A nee $213 First Source International offers you savings of over 60%! We stoc hs 1: 720, 720¢ BB screens $402 
a ee | = eb r only the top memory brands such as Paragon and Kingston. Don't buy hinkPad 7101 HH ssn re 
ene (ee | your memory anywhere else, CALL THE UPGRADE EXPERTS TODAY! NST Notebook (All) OMB Shon 
1MB 11) 47 eee Rss or svn te 
HP LaserJet IIP, Il, IP, (N10 Compaq IBM Continued oe er 
i ie ic aus Seti ein L40SX, PS/Note 182 a $323 
svssneene 996 ANB SBATTB ners Protinea 3/25; 3/25zs PS/2 80-111; 311; 121; 321; 081; 161 PS/Note N45SL qe scutes S91 
HP LaserJet It, IID ey IMB 141738-001 .......$93  8MB_—141742-001 ..... $389 2MB 6450379 ooeccscecvnsecsersnentntntnsnee S107 
2MB 33444B........... S110 4MB«334458........... $19 roLinea 4/25s, 4/33, 4/50 PS /2 80-A21- A3I- ATS 
HP LaserJet Illsi, 4, 4M, 4Si, 4SiMX, XL300, DeskJet 1200c IMB 141682-001 ...... $50 2MB_—_141683-001....... $97 ‘NBO ||| $140 
IMB (20630 on... $50 2MB 20641 $75 4MB- 141684-001 .....S195 MB 141685-001 ..... $410 Expansion boards for 50, 50Z, 5SSX, 60, 655K 
4MB (2065A......... S195 8MB_—(20660.......... $410 DeskPro 386-20, 20e, 25 2-8MBw/2MB = ~St«é497259°.. 5199 
HP DeskJet 500, 500C 4MB Module 1A ES Fs 7 21 ae (Nn Uc a a 
' 4MB Board 113645-001 $259 4-16MB w/4MB 6450609 ance eeccccssseeccsssseeeccceneesess $379 
256K | i eo eee SH cy «| SIREN! varnenennee é' 
DeskPro 386s/16 Expansion boards for all models 70, 80 
HP DesignJet 600 Inkjet Plotter 4MB Module Te A ee ee $210 2-14MB w/2MB BN cactres perenne $226 
AMB  C2065A nn S195 8MB_ C2066 ......... S410 4MB Board Te | eee aan $282 4-16MB w/4MB SAPION seiceicieessnatinainininns $317 
IBM/Lexmark Laser 4029 All Models DeskPro 3/25i; 33i, 4/25iS; 33i; 661, 286N; 386N: 386SX/20; /» NEC 
2MB 1183334 ........947  4MB- 1183335... $132__-90N, SystemPro LT Series, ProSignia PC Server 486/33; DX2/66 NG 
(BM/Lexmark Laser 4019, 4019e Portable 486c, M Series expansion boards mage 425, 433, 466 
IMB 1039137 ocean S116 3.5MB_ 1038675 ........ 14 IMB 118688-001....... S50  2MB —118689-001 ..... A 4MB 410-1202 .......$195  16MB-410-12003........ $649 
IBM/Lexmark Laser 4039, 4079 All Models CLE. MB 118690-001 ... $195 MB 112877-001 $4] eady 425, 433 ; 
4MB = 1328363............ $167 8MB 1328365 .......... $326 ProSignia PC Server 486/33; DX2/66 AMB N/A eceeeeseesseeee $195 OMB N/A ee $649 
Kyocera FS-1500A Ecosys 16MB 149320-001 ..... $694 32MB 149147-001 ... $2202 PowerMate 386/33i; Express Te, e series Mes. NEC 
OMB N/W scnesrsene STAT ANB N/A nesses $182 SystemPro XL (486-50) 4MB OP-410-6205 $195 16MB. OP-410-6206 ... $649 UltraLite Versa (all models) a $239 
Kyocera FS-3500A Ecosys aSi 16MB  136816-001 .....$752  32MB_136817-001 ... $1497 PowerMate 286/12: SX/16, SX/20 a $488 
IMB N/A sass S167 AMB N/A anne $167 CAMB N/A onsen $2002 128MB_139918-001 ... $8809 OMB Kit  " 9p.410-8103 5109 Ultralite & Cellular Workstation SX/20 en $147 
NEC SilentWriter 95 & 97 series DeskPro 386-33, 486-33, SystemPro, SystemPro E series PowerMate 3865X/20i: 20vi: 16i: 25i 486/50i: 486/33i ec aen te BMB onc eeeseeeeee $312 
2MB I ccisiusirsisicnpnstivenioaulle $100 2MB = 115144-001........$92 MB 116561-001 ..... $369 se tary : ae atail $339 Ultralite III, SL/25C BMB ecccnsae $359 
OkiLaser 400 DeskPro 386M, 486M, SystemPro LT, System Pro E series p site KI ERE ee OE ES: Ultralite SL/20, SL/20P OMB sees $261 
IMB 7001470) ......... $67 DMB N/A cseccccccceccne $106 2-64MB Board W/2M —1.29160-00) nn eeeessssseeeenssseeeee $279 en anees 
inee DeskPro 386/331, 486/33L, SystemPro 2MB ne $235 Texas Instruments 
een Oe 6 Socket Brd w/2MB 116569 + 115144-00) cocccccccsoe $317 4MB eee eee ena ee Sucaebas $318 TravelMate 3000 (all models) DD saci $80 
Tn S157 AMB N/A rarnnne $190 il PowerMate SK/20 TravelMate 4000 (all models) MB $184 
OkiLaser 810 De 2MB (PU Upgrade OP-AT0-B10) .nnnsnennenine $159 ‘TravelMate WinSLC/25 IMB en $112 
IMB 70021001........$93  2MB-70021101........ $132. Power Desktop 325D, 325P, 3330, 333P, 433P, 486P, 486D 2MB Exp. Board OP-410-810248103 crs $180 Toshiba 
OkiLaser 830, 840 : dos! lr bg $50 4MB_ 310-2507 ........ $195 PowerMate 386/20; 25 TIOOOSE/LE/XE; 2000, 20005X: SXe, | $104 
2MB TOOV65OV oc cecccsseesnseeneseee $126 oe 2MB NPHEDS: secssidncccieinsmnasnsen $229 T22008X, 11800 Series ANB scene $187 
16MB DIP LORD. sircicmnastcobenaeasniainins $649 , APCH6S6 5488 8MB $354 
Panasonic LaserPartner 4410, 4430 PowerLine Workstation 420; 425; 433: 450; 450DE/2, 466DE 8M ar alee TI200XE, 1600, 3100E 1 $80 
2MB KX-P444 ......... SI134MB N/A coccccscessne $191 2MB 310-2466........$100  4MB_310-2467......... $194 PowerMate 386/33E, 486/25E T3100SX, 32005X, SXC OMB nc cccenene $80 
Panasonic LaserPartner 44501, 4420 BMB © 310-2468 .........$376  16MB 310-2469......... $749 2MB Jenith sistssannsnanannnane $165 ue nine _ 
OMB KX-P441 .......... $129 IMB N/A cocceccccsceee $189 Powerline Workstation 420; 425; 433; 450; 450SE/2, 466SE nit 13200 DAD sssciaiscxsenies 
Secchi InarParhur dds 32MB Kit DOIN ccnectimssiertence $129 = sl ae aims ee oe 
anasonic LaserPartner . -300/400 Series Plus, 2-420/SX, 2-425/SX, Z-433/DX, 7-433/SX BMB eee cceeecsseee $37] 
Performance T, L, & M series 
2MB WNP AAD ssodecccivscesssvasuebstetieaselsisseete $108 4MB 310-3325 ......... $194 16MB 310-3397 ......... $649 4MB MEDIO: 2, ccsecsscscssceicassdtdsccsspsoveteasdsee $195 TOMB uu. $676 
Texas Instruments MicroLaser, XL Performance ME series 16MB MO sien icesteeeases atte echas ster $649 14400, 16400 (all models) AMB nnsssoen 3187 
IMB 2555739-D001 nnnnnnnernnnnnne S46 4MB 310-3334......... $195 MB 310-3335........ $382 L-Server 42556, 433DE, 450DE + acre et 
Toshiba Page Laser 6 16MB 310-3336 ........ $649 32MB_ 310-3337........ $1299 4MB ME AID cncccdioaransutionmerecnnn $19 11900. T4500 BMB $361 
2MB —L56-NBO090......$120  4MB —1S6-NBO100 ..... $198 f 8MB ENE sccicacresin essrtenersisencne $376 TOMB... $582 
Hewlett-Packard 16MB 27 er iey: $749 T5100 IMB crn $80 
Pp R i NTE R Vectra Q5/16S; 20PC, RS/20; 20C; 25, 25¢ 32MB (S/n ee er $1001 15400, 15200; 15200C, 18500 DMB nn osesesee $80 
4MB Kit D1 542 oF 164 2A oo cecccesseeeeseeesnees $21 Z-Station 325Sh, 325Sn, 420SEh; Sh; Sn, 425Sh, 433Deh, 433Dh, 450XEn 7 BMB oe $326 
£Ss$ 5 ES Vectra 386/16N, 386/20N, 386/25N PC 1MB TNs cccumccitecn ten access sb. Zenith 
ACC @ R 2MB 24060 ......... S109 8MBD24044......... $242 ANB E100 $195 Lite 320L OMB cccccceoee $139 
7 Vectra 486PC; 25T; 337; 4865/20; 486/25N; 33N; SON; 66N Zenith 1-386/20: 25; 33, 33E L-Note 320L, 320Lb, 3251, 325Lc OMB occsecsnse $108 
Pacific Data Products QMB D238 TA. acesseense $97 BMB_-s*OD22152A............ $410 IMB ee TA3B00ME $50 ae $384 
PacificPage 4 HPL 4 ..scssussussusteneniennennnsensee $269 4MB D2156A/51A....$195  16MB D2676A.......... 5649 ine wu ares 1-Sport 4205, 4255 AMB coe 5188 
PO EE essetecnerrsnccich aise ere apee erences $279 Vectra 386/25; 486/25U; 486/33U; 486/50U; 486/66U owed: 6 Ce Z-Sport 3255 2-6MB en. $106 
PacificPage PE/’X! includes 4 MB HIP, 11, HID, HIP ceo 5769 OMB D2387A nn... $97 8MB-~D2I52A.......... 5410 Zenith 2-386SX/20, 286LP+, Z-L$ AMB ccc S194 
Pacific DirectNet (512K) ..ccscsccovcvocsovesensnsessetnsseeeneeeen $339 Vectra 486/25N; 486/33N; 486/50N; 486/66N NB Kit D-O05-T oeesessssssenensnernentneneen $109 MastersPort 386SL, SLC, SLe | $90 
Pacific Connect Xi (256k) 5 ports Hl, HD, {1 HID .....ccccacae. $329 16MB 267 GW ssneessccessvistnvssioutzadoe 5649 Zenith 486/33ET; 25E MastersPort 3865X IMB oocccsesse 589 
Pacific Connect Xi (256k) 7 ports WISI, 4 oo. eccececccsssssseeeeeeeee $489 Vectra 386/33N; 33NI 4MB 7-1) V ee $194 SupersPort SX; 286e; SlimsPort OMB ............-----. $139 
a ee $259 PMB D2TVAR ccs $85 8MB_-OD27ISA $332 16MB 71 $749 SupersPort 286e; SlimsPort ANB cen $279 


CALL THE UPGRADE EXPERT 


H2293 











Corel Ventura 
The Best in Publishing! 


Corel Ventura 4.2 features faster font loading and support for 
Adobe Acrobat, with the ability to create hypertext links. You'll also 
receive Ventura DataBase Publisher 4.2, Ventura Separator and 
Ventura Scan, plus templates that let you create a wide range of 
communication materials, over 600 fonts and more than 10,000 


clipart images. $ 


ORDER 
NOW! 





HARD DRIVES 


Seagate 
42MB ST351A, 28ms, 1H, 3.5" IDE oc eeccceeeeeeeeeeeee $129 
WT NOE A ois ccecsecssccasisscotsasssssnécteisenssttdensteicettioninsssieeta $149 
TO6MB ST3120A, 15ms, 1H, 3.5" IDE wee $189 
With 16-bit Kit oo. ecccccscescecccsssssssecssssseseecessssssvesssssssnenseesseee $209 
130MB ST3144A, 15s, 1H, 3.5" IDE woe eeeeeeeeesseee $199 
WITH 16-bit Kit oo... ccccecccsssssececccsssssesessssssececcessssssecsessssssseesees $219 
260MB ST3290A, 16ms, 1H, 3.5" IDE .................. $279 
With TO-Dit Kit esc eecccccecssssscsccsssescssssecssssecssssesessssussssesseeeses $299 
1420MB ST41650N, 15ms, FH, 5.25" SCSI owe $1899 
WATT WO DAE MEG cccsenccovcssccssssccsssssssccouseccssscssccsdvaccrsusccsoousssccosess $2049 


ys 


SX/Now! 386 CPU upgrade 


QSMHZ (SX) .....eeeeseeeeeee $169 = 33MHz (SX) ou... $199 
SLC/Now! 386 or 486 CPU upgrade 

25MHz (SLC) ..........ss-00 $219 — 50MHz (SLC)............... $399 
486 /Now! 486 CPU upgrade 

BSMHZ (SX) osssssosssavscesen $399 33MHz (DX) .............-. $579 
MCMaster 486 CPU and up to 64MB or RAM 

25MHz (SX) OMB ........... $699 — With 4MB add .............. $149 

With 8MB add .............. $289 


33MHz (DX) OMB ........... $959 





Create colorful custom calendars on any 
printer with Calendar Creations! 


© Enough materials to create 4 complete calendars! 

12 scenes from your favorite theme: Exotic Cars, Nature, Oceans 
Alive, Impressionists, Legends of Baseball, Best Friends (cats & dogs) 

© Spiral binding plus 48 sheet of professional calendar paper 

© Image Organizer with 300pc. of color clip art 

¢ 5 free True Type® fonts for professional-looking calendars 


ORDER S42 


NOW! 















mg 











EXPANSION BOARDS Bl 


2-8MB memory board for 286 & 386 machines. Conventional, 
expanded (LIM EMS 4.0) and/or extended memory. 
Including 2MB ............000 $160 — Including 4MB ................ $244 
Including 6MB ................ $327 Including 8MB ...............0. $41] 







Up to 2MB of expanded memory for IBM PC/XT/ATs, PS/2 Models 
25, 30, 30/286 & compatibles. 
Including IMB b ccideeara 39) 






Including 2MB ................. $18] 







2-4MB memory board, vith 1 ser and 1 par port. Includes cables 
Including 2MB 2... $144 Including 4MB a. $232 







VIN DTN! 









For Laptop and Notebook Systems. 
PCMCIA 2.0 Data/Fax with XJACK 


















14,400bps FAX/Modem ..............:.c0000000 i... $329 

24/9600bps FAX/Modem .........-.ssssseeeeeet AEN... $209 
Internal Data /Fax w/MNP-5, V.42/V.42bis 

14 400bps FAX/Modem ..........sccccssscccssssssssseeseseseeseen $419 

96/9600bps FAX/Modem ..u.......sssssseesssccccccssssssssensees $399 

24/9600bps FAX/Modem .........ssssssssesessscccccsssssssnseneens $209 
Pocket Modems for any serial port 

14 400bps FAX/Modem ........sssssssssessssseeeeseeeeeeeseeeeee $319 





96/9600bps FAX/Modem ..........ccccccsssssssssssssssssssssssssss 


FAX/MODEMS 


intel. 













Sensory System™ 1 
Multimedia Upgrade Kit 


From business presentations and family management to 
games, entertainment and education, Sensory System 1 
delivers everything you need at a spectacularly low price: 








© Digital Sound Pro™ 16, PC Sound Board 14,400bps V.32/V.42 Data/Fax, ext $209 
* SONY® CD-ROM Drive, Double-Speed, Internal i 14,400bps V.32/V.42 Data/Fox, in... $179 
* Amplified Stereo Speakers — S 96/9600bps V.32/V.42 Data/Fax, ext 0. $169 
* Voyetra Sound Software Collections i 96/9600bps V.32/V.42 Data/Fax, int... S119 
¢ Five, Super-Hot CD-ROM Titles 





External 14,400bps data, 14,400 send and recieve fax. 
V.32, V.32bis , V.42bis, MNP5 protocol, throughput to 
57,600bps. Includes communications software for DOS 





Kingston Technology's EtheRx Adapter includes 
both BNC (10Base2) and RJ-45 (10Base-T) con- 


nectors which allow a laptop or notebook PC to te Nd WindOWS!: 5 sicccchiumaie theta neriaestien $199 
access a LAN via the PC's parallel port. a . 
Pocket LAN Adapter $ 239 hae PERIPHERALS, INC 

. Internal 14,400bps V.32/V.42 Data/FOx ...........ccccessssssssee $159 
Network Interface Cords: twee 589 External 14,400bps V.32/V.42 Dato/FOX «enero $189 
EtheRx 1OBOS2 «oc oscscscsvsnntntntntntnsenentninsntne S119 | Internal 24/9600bps Data/FOX .......cscssnmntnsenenenense $69 
EtheRx 10Base-T & 1OBOS€2 .......ssssssesseeseseessesseesseeeseesssesssen $129 External 24/9600bps Data/ Fax ..........ccsccccsccsccccscccceceeceeeeeee $95 
Network Concentrator: 
EtheRx 10Base-T 8 port concentrator .........ccccsssssscccssssseesseseen $349 









MONITORS 


“Mainstream Choices!” 


= 
r 
MicroScan/0| 
MicroScan 3E+, 14", 0.28mm, 1024x768 NI @ 72Hz 
Microprocessor-based digital controls, 30K - 60KHz ..... $359 


MicroScan 4G, 15" FST, 0.28mm, 1280x1024 NI @ 60Hz 
Microprocessor-based digital controls, 30K - 64KHz .... $449 


MicroScan 5A, 17" FST, 0.26mm, 1280x1024 NI @ 60Hz 
Microprocessor-based digital controls, 30K - 64KHz ..... $839 


14", 0.28mm, 1024x768 NI @ 72 Hz.......... $359 
15" FST, 0.28mm, 1280x1024 NI @ 60Hz .... $449 
_ 17" FST, 0.26mm, 1280x1024 NI @ 60Hz .... $839 
Hitachi 


COPROC ESSO RS 


Intel Math Coprocessors 
80387SX 16, 20, 25MHz 









Diamond Computer 


ABOSX20 with SOcKEt ....scccsccssssssssesnsessesvesesssssetneseeesenee $325 Stealth Pro IMB ........... $289 Stealth Pro 2MB ............. $349 

ABOSX25 with SOCKOt ....sscssccesssssessesssessenetnstseeesssenessee $438 Stealth VLB IMB ............ $249 Stealh VLB 2MB............. $369 

ABGDX25 without SOCKEt ....cccccosessesennentnnennieneenen $439 Viper VLB 2MB ..........n $409 Stealth 24 IMB .......... $169 

AB6DX33 without Socket ......cssccssotsesesntsiasntnnatneiennt $554 ATI Technologies 

486DX33 or 4865X33 with socket ........sccccccccccccccccescseceeseeeneee $555 Graphics Ultra Plus 2MB .......ccccccssssssssssssssssssssvssssssssssssssssssnen $239 
Cyrix Graphics Ultra Pro 2MB ........esssscccssssssssseessecececsssssssssseeesseeesecees $359 

CABO DR 16/80 icininicacrucsizivenieesvsdivnntigubeasidsbasneiace $299 / Hercules 

MXABODR 20/40. ccsccssiassncsasssestas' cesctet booresteranteeapecseosen 5359 May. Graphite ISA IMB ........... $219 Dynamite IMB ............... $159 

CX4BODRX?- 25/50 oon eccccssssecescsssssssseesscsssssseceeesssssssvesssssesssseessees $409 * Graphite VL Pro 2MB ....... $389 Dynamite VL IMB ........... $169 


800-558-9866 


H2293 









WE SET THE STANDARD: 
100% COMPATIBLE IN FORM, FIT, AND FUNCTION 
ALL PRODUCTS USER INSTALLABLE 
INSTALLATION INSTRUCTIONS INCLUDED 
TOLL-FREE TECHNICAL SUPPORT 
THOUSANDS OF ITEMS IN STOCK 
MANUFACTURER'S WARRANTIES 
CORPORATE PO'S, APO/FPO'S WELCOME 
GOVERNMENT AND EDUCATIONAL PRICING 
INTERNATIONAL ORDERS WELCOME 
SPECIAL VOLUME PRICING 
SAME DAY SHIPPING 
OVERNIGHT DELIVERY AVAILABLE 
NO SURCHARGE ON CREDIT CARDS 


DON'T SETTLE FOR LESS 





WE STOCK 
MEMORY UPGRADES 


FOR OVER 1980 
COMPUTERS AND 
Arad pe 





$00-558-9866 


714-448-7750 


714-448-7760 


Business hours: 
Monday - Friday, 8am-5pm, P.S.T. 
Saturday, 9am-3pm, ORDERS ONLY 













only “a, 
¢ Tn 





ew pen tet 
Mail or fax orders to: 


First Source International, Inc. 


7 Journey 
Aliso Viejo, CA 92656 


Terms and Conditions: Memory products are third party, manufacturer's numbers are for 
your convenience. Freight charges are non-refundable. An RMA number is required for all 
returns, All non-defective returns, unopened, refused, or cancelled orders, will be subject 
toa 20% restocking fee. Due tol,1.C. tariffs placed on 
some manufactures, memory pricing may be higher 
than advertised. Prices and availability are subject to 
change without notice. Purchase prices at the fime or 

order are final. First Source International cannot be 
responsible for errors in ty- 
pography or photography. We 
will beat any advertised price 
valid only on identical brands, 
offer not good for SIMMs or 
DRAM. Trademarks and regis 
tered trademarks are of their 
respective companies 


> 
x RO ps! 


He 5, ASOT 


BULLDOG COMPUTER PRODUCTS RECEIVED PC COMPUTING’S 
* & & & MAIL ORDER AWARD!!! 


CALL 1-800-438-6039 





Canon 


NOTEJET 486 - SLC/25 


Epson Stylus 800—$279 


Bulldog Systems 


Bulldog’s Standard Configuration 
Dual Floppy Drives ¢ Super VGA w/1 Mg 
e 14” SVGA Monitor - .28 ¢ DOS 6.0 e 
Windows @ Mouse ¢ ¢ Local Bus 

ear warranty! 


1 
386SX-40 w/2MB w/80 Mg......... 999 
486SX-25 w/4MB w/170 Mg ...... 1299 
486SLC-66 w/4MB w/245 Mg..... 1499 


486DX-2-66 Loc Bus,8 MB,340 Mg 2199 


e 486 SLC/25 Mhz 

e Built-in “Bubble-Jet” printer 

e 4MG Ram 

85 MG - $2139 ¢ 135 MG - $2349 


180 MG - $2549 











3COM NON CANON 
3C503/5-pack.... sees. 179/799 486 SLC/25, 120 mg... PSPS: PB NIGER wystoede ruc tbalaniaes 239 CANON INNOVA SYSTEMS 
3C503TP 10 Base T............. 219 Notejet 486 w/printer-85mg..... 2139 BJ200-After $30” Rebate........ 255 486SX-20 w/4MB w/120 Mg 1239 
3C507 Etherlink 16.............. 279 Notejet 486 w/printer-135 mg... 2349 FRIDRO go oscbnclocsGodaveucuc S00. 4nemy 54 jad widdAn thn 
30523 MCA E h 979 Noteiet 486 w/ rinter-180 m 2549 ie i li 486DX-33 w/4MB w/240 Mg Sd Saee eran 1649 
3C619 anim mtaneHae 449 EPSON om Se re 4589 486DX-66 w/4MB w/245 Mg... 1949 
3C509-Etherlink 3...............119 486 SLC/33/120 mg............. 1619 CBp-430.2 Tl s79 ee ee 
Super VGA graphics card & Monitor, Fax 
See ae 9d oe en 1349 DICONIX ae Modem, Mouse, D.0.S., Windows, Works. 
SPHERE SE Oe HO NOUGINKICL bc 0scacseseaennaaesas 
Starter Kit 2mbps/AE2 ...... 325/429 pate Drees ley eset ay EPSON Dives 
Lan Cards 2mbps/AE2 ...... 129/185 olor W/200...... LX810...... 169 LQ870 ..... 425 
Central Station o..4.05 seen ck noses 419 4000 DX2/50E Active Color..... 3799 AP 2250.... 119 LQ1070+ ... 355 
booue Starner kit si eased N49 Bara os oReD wos res 520. TITS 179/199 
ONer Kit. vcsciveawseves FX870...... 259 LQ2550.... mg WG! taxveneesks 
2000/C add on Kit .............. 169 | Monitors FX1170..... 345  DFX5000 .. 1299 212 mg/540 mg ...........-. 239/649 
CALL FOR OTHERLANTASTIC PRICES! = eo aut TISYNC LQ570 ..... 235 DFX8000.. 2189 IOMEGA 
INTEL 3FGE/3V 579/499 Action Laser 1000........... 579 NEW! Bernouli Multidisk 
Sil epee Sindbia inate ae eae “EGE |. tf, . ss ees, 679 ou Laser 1500.45 00408 639 tee TOO spat eenaseees oe 
TEU PAGKR 2 eee eee e ee eeee SEG /SFGE ry el vocetinc cca 1245/1049 tylus 300 Inkjet Sere Sey arel et ae Call cc 
Token Express 16/4 ISA/MCA ... 479 5FGP 1339 Stylus 800 Inkjet............ 279 Tape 250 mg insider ............ 199 
EtherExpress EISA.............. 449 6FG/6EG ite gore tee aes 0949/2299 HEWLETT-PACKARD Tape 250 mg. @xt.........sseee0s 319 
da ot siggy: Oto Laserjet IV rps Sen ee ere is ae thet la Insider .......... 349 
Se O560 45 SVGN ivensevccnectgerere © Teese ety  WRONGR coxmeatess 
NESO00 socsnnccrcevesnceuwsnes 659 Laserjet IVL .......00..cc0ecccue 675 71IZ1A. 131 IDB ccs din didaacescaws 219 
Novell Lite 1.1/starter kit ..... 69/409 9468/1451 «se eee 249/279 Cavonet VP... 989 7213A 210 IDE..........-.000 0. 299 
Netware 2.2 5/10 User...... 479/1059 Peas 17" SVGA «2... eee eee eee 19 Lasefiet WML... 1039 5 [245A 245 WDE icc casaadsansevaes 279 
Netware V.2.2-50 User ......... 1999 re IS 65.45.0065 keke on eries tens 
Netware 3.12 5/10 User .... 579/1269 MTOR 1S) 28 sees sees eee ee ees 519 Deskjet 500/500c ........... 309/409 BWI can hacescdorassnene ces 179 
Netware 3.12-25 User .......... ec Mammy la 899 Deshiet S506. << ccc anessaens ences 575 ST3283A 245 mg IDE ........... 279 
Netware 3.12-50 User .......... 2279 NEW! F550iW ............... 1149 HP Deskjet 1200c.............. 1379 ST3290A ane pts tai hy ta he Nate ti 225 
Netware 3.12-100 User ......... 3249 F550i/T560i 9956/1675 HP Deskjet 1200c/ps........... 1939 ST3550A 452MG ...........0565. 419 
Netware ay User ..... 59/1 959 NCe ER ee gaq-«CLASER ACCESSORIES a FLOPPY DRIVES e 
etware 4.0- SOP. e6.0-4.6 do bes SA eee me RMA R RRR RE Os SECIS HEE Mt Upgrade or MD ecbccdbeanidxss. . ; 1) = 
Netware 4.0-50 User ........... Sar, EE aoe pn Upgrade HP 2mb/4mb ....... 99/159 Micro Solutions 1.2MB/1.44 MB . 159 
Netware 4.0-100 User ane eet 5475 veeeee eee eee 9/1679 Pacific Data 25-N- ecutouveg th ; 26289 Teac Dual Floppy Drives ........ 119 
etware 4.0- ere . Pacific Page PE/PEXL....... i 
$86130/PC130E ade npawreantes 75/99 Video Cards OF 184/380 rer Tee 229/209 Tape Drives 
PC600WS/PC6O0FS......... 129/199 ATI WSO) 821 a vndsseads hae oree 295/415 CONNOR — 250 149 
Ethercard 8 bit/16 bit ........ 89/119 Graphics Ultrat2 mg............ 219 MI520/621) 6: .02y0esesseese 369/489 COLORADO MEMORY SYSTEMS | 
10 Base-T Card 8 bit/16 bit... 99/119 Graphics Ultra Prof w/2 mg ..... 329 ML590/591 .............0005 419/569 446100 Moa Int Juse 119 
eels ul vil eda inl et ea BOCA Bel SIOG akin adi cncdapents oe ee DJ20 250 Mag his. 169 
ther. conc. 12 port Basie VON. ocx se. cersplaaeavesdes 47 Laser 400E/810 ............. BO3/659 EN 60 es SUL NOP a tne €4 
XIRCOM Super VGA 1mg.......--.0e00e- 109 BOGU OOO: 2 scosuinysnnnnes 1089/1199 Be ey ee ae 
Pocket Ethernet PE3-10B........ 269 Super VGA 1 mg 16.8 mil. colors Call! PMOIG cecorcceeituvensinn 6 T1ORy. ERNST eh eco tecdiernsouesins re 
Pocket Ethernet PE3-10BT ...... 269 NEC MICRO COLO were Dene ee enna es 21 
Parallel Port Multiplexor.......... 79 Jotmate 1000 .cscccicyscvevosess 269 
Modems & Fax POO scxd niciac apices dete ts 599 iii a 
PANASONIC 
| Software BOCA B08) ON cn cxtwertiacecupep 199/229 
Aldtis Pagemaker 50 509 aoa Intv/Ext..... 179/189 1624/1654 00... cece eee 329/519 
Carbon Copy/Close Up ....... 128/119 2400 INVERt «sess ceseeeee it ea! CD Rom 
Clarion ProDeveloper ............. 449 BG00 INVER co kccedasowenun 169/189 2624 24 pin wide................ 359 AA 
Af Soca aaa Nanas ian Hen Sea em MOG EI atc t name 69 4410 laser/4430.........-... 535/639 NEC ! 
iy, Th eee ream ape ms HA 4440/4455 oo. c cece eee 1149/1659 BXE/BXi 0. cece eee eee eee 
Dbase IV V.2.0..............0000e, 409 OOH We 86 ios a ciicscisaveatbed 319 2 ge nn rae e 899 
POXPIO. 2.9 6464 6s Kissivecascaaeeds 309 Optima 14.4 Ext/Fax ............ 369 PANASONIC 
Framemaker...........0cccceeeeee 549 14:4 fax modem Int/Ext ..... 189/199 CD, Sound, Titles............... 349 
Freelance Plus 4.0 ................ 299 Accura 2400B Int/Ext 59/75 








Piarvard Grapnics <..5.5064 saws sans 359 scenic Epson ES600C/800C ......... 779/1069 ° 
Lotus 2.4/3, 14s sascecceseeuses 275/339 Epson Action Scanning ........... 989 Chips 
NEW! Lotus 3.4 349 Microsoft Mouse w/Windows 3.1... 139 


ed 







Lotus for WINdOWS 5.40. .6s6s00000 299 Logitech 256 w/OmniPage ........ 209 
Smart Suite Bundle ............... 349 Logitech Color Scanner........... Call 1mg/4 mg Simms ........... 49/159 
ONS. 10S 60 bake dceduaddeeees In Stock HP Scanjet IIP w/interface ........ Call HP 49/8 MQ. oss o2sdsnced ss 159/349 
Microsoft Windows 3.1............. 79 %INTEL & HP Scanjet IIC w/interface ........ Call INTEL 
Microsoft Windows for Workgroup. Call = -M4.4/14.4 Summasketch 12x12 ...........00. 255 BE7 SX OOM can cnossitynnaaynanss 85 
Microsoft Access 1.0 for Windows . Call PC MCIA 24/96 AMERICAN POWER Overdrive SX20/25 .......... 285/339 
Microsoft Excel 4.0 for Windows... 299 PC MCIA 14.4/14.4... Ww... 6... 279 — Back-ups 250/400/450...... 99/159/189 Overdrive DX25/33.......... 339/495 
Microsoft Bookshelf - CD ......... Call Satisfaction 300 14.4/9600 Fax... 219 = Back-ups 600/900............. 259/369 
Microsoft OMflC6 5 fives siicees geses 449 Satisfaction 400/400E ....... 259/295 NO CHARGE 
Microsoft Word for Windows ...... 299 PRACTICAL PERIPHERALS FOR 3241 E. Washington Rd. 
Norton Desktop for Windows...... 119 PP 14400 Fax Int......... see eee 185 : Martinez, GA 30907 
Norton Utilities 7.0................ 105 PM 14400 FXMT ext v.32 bis..... 195 CREDIT CARDS! Open weekdays: 8:30 a.m. to 8:30 p.m. 
Norton AntiVirus...............000. 89 PM 14400 FXPPM Pocket Mod... 319 Saturday: 9:00 a.m. to 5:00 p.m. 
Peachtree Ill Complete DQ........ 179 PP 9600 Int/Ext............. 159/179 (706) 860-7364 — (706) 860-7358 
Paradox v4.0 ...........005 Best Price! FaxMe ........ cece eee cence eee 119 Shipping (708) 228-6368 
OERA Geis tics sais re Chee 199 US ROBOTICS 
Ventura Desktop Pub ...... Best Price! Sportster 14.4 Int................ 149 
WIM. PIO 5h inbesscseosavsisscaee 89 Sportster 14.4 Fax/Int........... 159 
Word Perfect 6.0............0e000: 249 Sportster 14.4 Fax/Ext .......... 179 
Word Perfect for Windows......... 268 E oa HST Dual 16.8.......... 659 
14.4 Fax/Modem Int/Ext..... 159/189 COM PUTER PRODUCTS 





CIRCLE 015 ON READER SERVICE CARD Prices and availability subject to change without notice. 


Laptop Memory 


TOSHIBA 
T2000SX,SXE,T1800,T1850 
4 


“Truth in advertising, what a concept” 


... he Phantom saves a bundle on simms 
-PC Computing, April 1992- 


T3200 
T5100 
T5200,C,T8500 


T3100 
Math Coprocessors And CPU Upgrades iene tea 


T4400,T6400 


HT 
Part # Price 
80387-40 $95.00 
80387-33/25 75.00 
80387SX-33 79.00 
80387SX-25/20 ...72.00 
80287-20 70.00 


CYRIX 


Part # Price 
80387-40 $99.00 
80387-33/25........79.00 
80387SX-33 79.00 
80387SX-25/20 ...77.00 


Intel overdrive technology 
replaces your current CPU 
and more than doubles your 
system's performance! 
INTEL Overdrive 
Part # Price 
486-33 (66 Mhz).......625.00 
486-25 (50 Mhz) 497.00 
486-16/20 (40 Mhz)....397.00 
Ask us how you can turn your 
386DxX into a 486 using a 
Cyrix processor upgrade! 


Desktop Memory Upgrades _ 


AST 
Bravo 486/25 


IBM 
$110.00 
287.00 


50Z,55SX,LS,65SX,LS, 70-E61 ,70-121,P-70 
1MB 


80287-20 71.00 


386-25 to 486-25 
386-33 to 486-33 
386-40 to 486-40 
386-16 to 486-32 
386-20 to 486-40 
386-25 to 486-50 


Kingston processor upgrades 
also available 


Laser Printer Memory 


HP Laserjet ll, IID, IIP, Ill, IID © 2MB BD 


HP Laserjet 4L 
HP Laserjet 4, 4M, Illsi 


HP Deskjet 500, 500C, 550C 
IBM 4019, 4019e 


IBM 4029 


OKI Laser 400 
OKI Laser 800, 820 


Panasonic 4420, 4450i, 4410, 4430 
2MB MD 119.00 
189.00 
159.00 
189.00 


145.00 


Panasonic 4455 
Epson EPL6000 
Epson EPL 7500 
Epson Action Laser II 
Canon LBP-III, IIIPlus 


Canon LBP-4 
TI MicroLaser, XL 


PCMCIA PRODUCTS 


PCMCIA Memory 
1MB SRAM CARD 
2MB SRAM CARD 
4MB SRAM CARD 


PCMCIA Peripherals 
14.4 Fax Modem 


10-Base T Network Adaptor 
SCSI Adaptor 


German Office: H.Co. Computer Products, Inc. 


Deisterstrasse 11 * 30449 Hannover, Germany 
Tel: 0511-458-2411 Fax: 0511-458-2440 





$95.00 
115.00 
145.00 
285.00 
335.00 
375.00 


Cupid Exp. 
Prem 386c Wkst&Bravo 286 
4MB KIT 


NEC 
PM SX,SX PLUS 
PM Sx/20 


PM SX/16 
PM 386/20, 25 


PM 386/25 
PM 386/258 


145.00 
289.00 
619.00 


55SX,LS,65SX,LS 4MB MD 
70-A21,70-A61,70-B21,70-B61 


30/286 

PS/1 286, 386SX 2MBUPG 
80-041 

80-111,31 

80-A21,A31,A61 4MB BD 
57,97SX,90,95,PS/1 Pro 


70,80 979.00 
50 & 60 SERIES 259.00 


SIMM MODULES 


1X9-80 2X8-80 
4X8-70 


1X9-60 


2X36-70 
4X36-70 


1X8-80 
1X8-70 


H.Co. Computer Products is licensed to 
manufacture modules from the inventor of 
standard PC technology simms! 


T4500 


T1900, T4600 


hg 


L40SX, N51 
CL57SX, Thinkpad 


COMPAQ 
Contura 3/20,25 


Contura 425 

LTE Lite/20,25,25c 

LTE Lite 4/25c 

NEC 

UltraLite III,SL/25c = 2MB 
UltraLite SL/20,SL/20P i 
Prospeed 386 


CANON 


NoteJet 486 i¢w0E® 2MB 


COMPAQ 


DP 386/33,486/25,33,System Pro 
2MB 


ProSignia 
ProLinea 4/25s,33,50 


8MB MD 


8MB MD.. 


MastersPort SL,SLC,SLE 2MB 
MastersPort 386SX 2MB 
SlimsPort 


Wrucoac 
UIRERS 


Tl TravelMate 2000 

TI TravelMate 3000 

Tl TravelMate 4000 

AST PremExec 

AST PowerExec SL,EL 4MB 

Apple Powerbook (All) Call for current prices 


: a ‘ . f YY, 
efits Sei ga fh ae | 34 Lge 


Call H.Co.'s Memory Experts Toll Free 


1-800-RAM-CHPS or 1-800-726-2477 


Place your order by 4pm (PST) and we'll ship it today 


H.Co. Computer Products, Inc. 
17922 Skypark Circle Suite F 
Irvine, CA 92714 

Offfice: 714-833-3222 

Tech Support: 714-833-3364 

FAX: 714-833-3389 


PO's AccEPTED From UNIVERSITIES, GOVERNMENT AGENCIES, AND QUALIFIED FIRMS. 


TERMS: 

1. VISA, MC, AMEX, Discover, C.0.D., Pre-paid, and Approved PO's only. 

2. FAX orders, and International orders accepted 

3. 15% Restocking fee on returns within 30 days. No refunds after 30 days. 
4. All returns require an RMA number, sorry no software returns. 

5. All credit card purchases are verified for your protection. 


H.Co. will beat or match prices from companies with new merchandise actually in stock. Offer excludes Chips and SIMMS. Minimum order 
$100.00. Due to I.T.C. tarrifs placed on some manufactures, memory pricing may be higher than advertised. H.Co. same day shipping guarantee 
applies only to products in stock. Trademarks are the property of their respective companies. Prices are subject to change without notice. 





How PC Direct Helped 


Computer Discount Warehouse 
Found “Customer University” 





All the employees at the Computer Discount Warehouse are still in school. No, they’re not teenagers anymore, but they're all 
enrolled in a program called CDW University—which they also call “Customer U.” 

“We believe that the only way to grow is to make the customer #1,” says Michael Krasny, the company’s CEO. “That’s why 
we established an on-going, mandatory training program that focuses on customer service and product briefings. Our employees 
also have personal, hands-on experience of a lot of the products they sell—and they know how 
to treat the customer right.” 

The customer support program at CDW, a ten-year-old reseller of PC hardware and 
software, includes free technical support from 8 a.m. to 7:30 p.m. “We guarantee that support 
calls will be answered within three minutes,” says Krasny. He also points out that a $10 million 
product inventory makes it possible for the company to provide same-day order shipment. 

Computer Discount Warehouse has turned their success into an opportunity to offer better 
customer service, and Krasny singles out his advertising in PC Magazine as the cornerstone 0 
his success. ‘“We’ve been in the PC Direct section since 1986, and we’ve never missed an 
issue. Our most loyal customers, the ones 
who appreciate service, come to us through 
PC Magazine. No matter how you look at it— 
closing rate, calls per ad dollar—PC Magazine 
1s tops.” 

If you’re a direct marketer and you re 
looking for one million prospects who 
understand value and service, look 
no further than PC Direct. There’s 
no better way to attract so many 
loyal, repeat customers. 
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WHERE MORE THAN JUST THE PRICE IS RIGHT 






e NEW LOWER PRICING! 
WE WANT YOUR BUSINESS 


24 HOUR FAX LINE _ IN ILLINOIS 
(708) 677-7168 (708) ~~ 


¢ OVER 15,000 NATIONAL BRANDED PRODUCTS 
e OVER 4,000 SOFTWARE TITLES 


J Ee 
Valueline has been in business 


for 14 years. You know 
Valueline will be here today 
Talo Colutolgce) mielm@-lim cells 
foro] ia] lel (cam elgele [ele mal-l-lel-m- late, 
1-1 aV/[ot-t-am Molo) (ol mi Ul-melamial= 
iN 7 AYo) DANO B-) (olod a => douat-lale (= 
under “ELEK”. D&B rating 




















Netware Version 4.01 






























yyy MEDIA 2QNA VISION 5 User 3.5" vavun8875 100 User 35......5565 
peo erie } bi soveceansesseaenneeseeese ee 84MB 19MS 3.5" HH HH IDE. siaituehees $169 JUMBO 120 ... $139 MEDIAVISION PRO 10 User 3.5".......1965 250 User 3.5"........9945 
er, 120MB 19MS 3.5" HH IDE.................185 aes enter ene Audio Spectrum 16 Bit......ccccec149 25 User3.5"........2975 500 User 3.5"......16795 
486SX/25 170HD Multimedia....... 1299 Ps JUMBO 250 wonccccccescsccsscsscesseseeseesees 178 ‘ P 
ee oe q _ ie : Re asics : . TRAKKER 130MB Portable 985 oe iis 16 System.........865 i a aeesti 7 1000 User 3.5"....30518 
486SX/33 245HD Tower csnaitacens 1299 340MB 14MS 3.5" HH IDE 399 TRAKKER 250MB Portable ceeseecesccoces 339 Fusion CD Kit 499 5 User 3 5 $535 . 50 User 3 5" $2448 
AB6DX/33 210HD ....resreereenernn 1399 545MB 10MS 3.5" HH IDE .........:0.0 Bae eee OSE ete yeeinia 934 Double Fusion CD Kit...............585  10User35°.......1229 100 User 3.5%... 3460 
sa vile ceetanenensnnen 1599 1.37GB 10MS 3.5" HH SCS............. poo: < eeerene eee poi se sieeee 1109 MEDIAVISION PRO 25 User 3.5% vuunw.1732 250 User 35%......6360 
se ‘ bob Vea H : 
p y SP*Seagate . Audio 16 BaSic .....cccccccscesescesesseseseseees 135 (Megha : 1 Wien ie 
LEADING EDGE ST251-1 43MB 5.25"MFM 236 ACCUTRAK 12008 int IORGMIA ses $129 10 User 2382 100 User 6599 
cod. ST351/AX 42MB 3.5", IDE..............123  ©4PORT 120 MB-Novell Comp........289 lr A be 2B USEF concen 3168 250 USF ecru! 1398 
INCLUDES VGA COLOR MONITOR ST3120A 107MB 3.5", IDE... 108 eae Re CON OE se lastt DUI scsscoiscnsonilecs 79 Netware Version 2.2 
peep on i vella sosnenens ne ST3144A 131MB 3.5", IDE........0...00.. 199 ("MEGA Soundblaster Pro-Deluxe .............0000 119 5 User 3.5" vn... $539 50 User 3.5"........$1999 
w/Monitor......... 7 ow " 
ecceies SeLOahtaa +108 pein _ sy ei ae Gstrosnpuies 5 : BERNOULLI PC Powered 90........... $489 msl — ere seieti aanadiicaasins : . 10 User 3.5" .....soe 915 100 User 3.5"........2695 
“ine BERNOULLI PC Powered 90 Pro.......629  SOUNE DNASIET 10 MOP svvsesssesersesessees Netware Lite 1 US@P.........:sccsssesssseeee $67 
486DX/33  214HD w/Monitor......... 1499 ST3550A 452MB 3.5", IDE............0... 476 ; ; 
c BERNOULLI Insider 150.............000 795 labteg Netware Lite Starter Kit... 325 
Canon ST4120N 1.05GB SCSI seadherebracrecnneane 969 BERNOULLI Insider 90 Pro sets aaadil 549 Netware Lite Add On Kit Wechiaceasiestedsik 185 
ST41650N 1.42GB SCSI.........-...-- 1238 TAPE 250MB Back-up.................... 499  LABTEC CS 150 Speakers..............-- $19  NE1000 Ethernet Coax Card ........... 96 
NoteJet 4/25 135HD with Built-in Printer..2499 = ALL NOVELL READY HARD DRIVES—CALL! LABTEC SS-700 Speaker's .........c00000.: 36 NE 2000 plus Ethernet Coax Card ....105 
NoteJet 4/25 180HD with Buin Printer .2699 SYDOS LABTEC CS 550 Speakers... 29 __NE3200 EISA Ethemet Coax Card ...325 
— a Miapdor’ Sydos Pro note 42MB Parallel.......... $505 sapteccsi80. ag “a 
vajcuaimcas Sydos Puma 88MB Parallel................ 437 Gh aided Speakers 54 
: 131MB 15MS 3.5", IDE... cscs $185 Sydos Marlin 105MB Int IDE............... Sie Se en enemas 
OKIDATA 213MB 15MS 3.5", IDE... scene 229 Sydos 88MB Int. SCSI w/Adapter......583  LABTEC CS 1000 ” NEC 
ML 380.........8205 ML321.......... $414 340MB 14MS 3.5", IDE... .cccsecene 319  Sydos 88MB Int. SCSI w/Adapter.......492 Stereo Speakers.........-.s-rsserseeneen NEC MULTISYNCG 2A.......ecssseeensee $309 
ML184 Turbo...235 — ML521....ccsss 485 §76SL 15MS FULL FH, ESDI............ 799 aM ARLES] ee eon a 
1.24GB 8.5MS 3.5” SCSI... 1175 NEC MULTISYNC 6FG.......sssssssssssn 2259 
ML3206............ 292 OL400E 499 DC 600A $18 ' NEC 14" SVGA 28DP 349 
mA 5 OMSL ee OR, a etterectannmrtiolenea DODP csicsscistaircionis 
DC 6250 250MB ........cscecseessessseesseesseens 25 ACS 200 Speaker s...........-eeceeeen $199 SONY. 
ML590..........4+. 414 OL850 PS O5  iccidssssdnnsassscherniacovscstcastsones 30 ACS 300 Speake rs.........cssssssseeseeeeeen 285 ° 
: 1.26 GB TAP eS ....sssessssssssssssssenssserensssees 37 = ACS 50 Speakers... eeeeeseeeeeeeee 74 Sony 14" VGA .25DP .....ccscecsseeesseees $349 
Office Autornat i: . 3.5 DS/DD Diskette ..........seeccereecen 10 ACS 100 Speakers... eee: 126 Sony 14" MULTISCAN MDL 1430......599 
oe $196 440 Laser ..$659 Robotics 5.25 DS/DD Diskettes...........sscsscssssssssees 6 AC10 Computer Sony 17" COLOR .25DP MDL 1730...999 
eee hewaessesocses Ha pace ser... 364 ai Seiler naked acuccsrecncccccnce . . MAGNUS 1.2 iecasawines 36 Audio Controller t pcusesudiaciaesaveaveusniaen 179 Sony 20" MULTISCAN MDL 2036....2080 
teeeeeeeeeeeeeee EWE — Lee WIET ceseeesevesceee is era po ster, A a cneccxcsceess 
2123 veeesssssseen 234 S128 orrerssreee 299 14.4 Internal Sportster..........:cssssee 157 ATT ACKUPS TURTLE BEACH Aeaninc EDGE 
pi Petresstseeksies Ne ries staenesaeacenes i. 14.4 Internal Sportster/Fax................. 179 .yor Turtle Beach Multisound..............+ $499 Leading Edge 14" VGA .42DP........... $199 
seidageeseaaeebe Oe! IEW issenaatendesey: 9600 External Sportster/Fax...............174 a. Wave SW ouiccssssscscssessssseseesessseeeeeeOQ Leading Edge 14" EVGA .39DP..........245 
Canon vr Internal el ala Sitessiabisians : 64 BACK UPS 250...-ccccccccceccccecececceceeeces $94  16-Bit Multibundle............... cesses 654 Leading Edge 14" EVGA .28DP.......... 299 
BJ230........... $399 BU200........... $299 sa path ride sosanneeennnseeseensnnes pi BACKUPS 400 escicsissisereissesesiesienatere 154 Sou unt 0: Leading Edge 17" SVGA .26DP..........799 
BUTOEX nsec 235 Fpne rerere wena i ene BACK UPS 600.....-..ssssessssssseeesnssssees 254 GAt LAX! Packard Bell 14" SVGA .39DP..........$249 
CANON BJ10EX w/SHEET FEEDER en BACK UPS 900.......cssssseessseesssteeeeee 369 Packard Bell 14" EVGA .28DP............ 329 
Pf lyn BACK UPS 1250....ccscscssssssseesssssssssssees 485 sSuipd 1A 0G ides ie $30 
Al Brexano SMART 600 ...sscsssssssssssssnssesnssesnnses 349 Sound Galaxy BXIl........-ssssscesseeeenn $59 = vamiron one 
PE PackaARD ‘ 
Authorized Dealer 2400 V.42bis w/9600 Fax Internal......$88 —— SMART 900 v.eeccssssssssssssssssssssesssssseseeee 549 Sound Galaxy NX Pro 16.............0006 165  _Samtron 14" VGA .28DP... ...319 
Portable Deskjet... $379 2400 V.42bis w/9600 Fax External.....108 SMART 1250 ....cccccccccsccscccscececeseesseseees 675 Sound Galaxy NX Pro-Extra 8............ 124 j 
LEXMARK 14.4 Internal V.42 BIS W/Fax.............. 176 i iti 16 Multimedia Kit ........0.0000.. 489 ; 
| fuer 14.4 Send/RECEIVE ...-sccccsssssecesseeeee ie ie me _ Extra Multimedia Kit 46g ATI GRAPHICS Ultra IMB............... $209 
PPSII 2380 Narrow 9-Pin ecco $299 Fax Mini Tower........................ 199 wir nee) ATI GRAPHICS Ultra Pro EISA2MB.........389 
PPSII 2381 Wide 9-Pin ......scccscsese 449 14.4 Send/Receive Pocket ........:0..- 325 se ereeme aerate ATI GRAPHICS Ultra +2MB............. 235 
PPSII 2390 Narrow 24-Pin .....csssue 299 9600 External w/Fax V.32 ....scssscse 174 BO-750 LAN csescscsssssssssssessessesseve $299 Microsoft Windows Sound System.....175 ATI GRAPHICS Ultra Pro MCA 2MIB .......385 
Color Jetprinter PS...........scccsecsse 2599 9600 Internal W/Fax V.32 ........0..cc00. 164 BC-1250 LAN .occeeccocccsccceccoccseccoscccoscoes 445  Covox Voice Blaster ............cccccssecseeens 64 ATIVGA WONDER XL-24 W/TM........1. 119 
4029 Laser Model 10 ........-..eeeees0 1099 @) BO AOO AINE scsciscvsiseSensiscsscansesisencnessns 169 CALL VALUELINE FOR ALL MULTIMEDIA AND = HERCULES HG210 Graphite w/1MB ..$222 
4029 Laser Model 6 ..........cssssessessssseee 950 Hayes BC-600 LAN 249 CD SOFTWARE HERCULES HG210 Graphite w/2MB ....388 
4037 5E PagePrinter...............cc:0008 699 ACCURA 14.4 + Faxt44 oo $219 i 2% HERCULES HG210 Dynamite VLB....... 164 
4039 Laser Model 16L ............ssseeee+- 2699 ACCURA 96 + Fax96 .0......ccccsesecesseee 199 BOCA SUPER VGA WIS12K...cccccccceso-e $69 
4039 Laser Model 12R.........ccs....000e. 1665 = ACCURA 2400B.........ssssssesssssssssssseeeees 62 BOCA SUPER ACCERATOR w/1MB.....119 
4039 Postscript 10RD ......socscsseen 1799 OPTIMA 14.4 + Faxt4.4 oocccccsseseeeeee 369 BOCA LOCAL Bus SXVGA W/1MB.........126 
4039 Postscript 10R..............cceceee 1339 OPTIMA 960 V.32 + Fax96.........0... 349 ao ae ee penne eenrnntne teenie cere BOCA LOCAL Bus SXVGA W/2MB ........ 184 
Eee eee . . : oe CaLL BOCA VORTEX VRAM w/2MB 16Bit....325 
ig intel. SONY-CDU-31A 550MS $1 99 arge Si sainsasaacansestenencsseacensanesens ORCHID F ; 
P ahrenheit 1280+.............. $147 
rcdiok Rie Apna a ai zh © Surmagraphics.  opcuid Fahrenheit VA 169 
WYSE _ AILWYSE terminals OPTIMA 2400 + Fax96 .......ccscccsssee $119 NEC-CDR-84-1 280MS 499 ORCHID Celsus VLB IMB a 315 
1 7s include keyboard 9600 External V.42 BIS w/Fax........... 448 NEC-CDR-38 400MS 475 987 8 ee 
WYSE 50 Amber or Green ooececccccooe $349  SatisFAXtion 400E 14.4 .....cccecsessceee 299 NEC-CDR-74-1 288MS 585 Sa i VAX 12 waeerrsssseeetnssssees $287 — ADS VGA to TV Elite «..ssssseseestne $254 
WYSE 60 wikb Amber or Green .........389  SatisFAXtion 100 2400B .......ccccsssssee 95  TEXEL-CD ROM Int-Kit 439 SUMMA II 12. X 18.0... sesssereessseee 515 ADS Video Clipper. 319 
WYSE 160 w/kb Amber or Green.......425  SatisFAXtion 400 Internal 14.4........... 299 TEXEL-CD ROM Ext-Kit 514 1 eer ADS PC Primet 
WYSE 185 VT320 9600 Internal Fax/Modem ..............+++. 155 TEXEL-CD Multi Media 1000 InkJet Plotter $1879 E 
Amber, Green, White ........cccccccccecceesees 317. 9600 External Fax/Modem................. 168 Business Bundle 999 pil ace ia et aoiacice Senne 
WYSE 150 Amber, Green, White........355 14.4 Internal Fax/Modem ............. 175 VALUELINE HAS MANY OF CD-ROM SOFT- des pe an Jena ie VANMEMORY FOR EVERY COMPUTER, 
WYSE 30 Amber or Green.........seces00 272 14.4 External Fax/Modem................. 199 WARE TITLES IN STOCK. Sa i PRICES CHANGE, SO CALL US FOR 
CALL FOR LOW PRICES. YOUR BEST PRICE! 


| SPECIAL ORDER FF CORPORATE rf lies CONVENIENT 

|W) SERVICES \v) Accounts |v] FASTDELIVERY |¥| Hours (800) 700-1000 
We have hundreds of resources _ For credit-approval, Most orders ship same day We’re open late to let you 

to find almost any computer Net 30 accounts, a when placed on Visa, place orders on your in Ulinots 


product! There is no extra PERSONAL ACCOUNT WETS} (<1 OF: 1 ge Ml Ol q-Yo/] m Or- [a0 [-) credit cards. (708) 933-1100 

service fee for this specialized REPRESENTATIVE will or as an Open Account. Our ordering hours are: 

7 eV [ot-Beer- ale M11) ol-cel-] Melge|-1¢-l0 MY -V gv (pt -1 NielU] me) ol-Valr-Lerexe ln Monday-Friday Prices subject to change without notice. Valueline is 
products are DISCOUNTED! 8:30am — 6:00pm not responsible for typographical or printing errors. 
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RINTERS 


and a lot more... 


‘ 
At 180,000 cps parallel and 115,200 bps serial, Buffalo boxes 

are the fastest. Up to 16mb of buffer available. 

FASTER PRINTING 

Sharing devices so fast they speed up printing using Windows. 

It’s twice as fast as the new Windows Printing System. Buffalo Products all have: 

EASE OF USE ¢ 45-Day Money-Back Guarantee 

Transparent to users. Optional printer selection software ¢ 5 Year Warranty 

included. Connect with standard parallel and serial cables. ¢ Toll-Free Technical Support . 
FLEXIBILITY And when you call, you talk to real people, not Voice Mail! 
Eleven models in all parallel, all serial or in combination. 

Configurable 1/0 options. Models are easily cascaded together. . " . 

VALUE 


With non-buffered autoswitches starting at $59 and intelligent Buffalo Products, Inc. 


ing devi ; ; mvmey Response Code:C3HW1 2605 19th St. SE, Salem, OR 97302 
sie yb from $349, Buffalo has the right sharing as (508) 85-3414 » FAX (08) 585-4505 


Buffalo is a registered trademark of Melco, Inc. Other brands and product names are trademarks or registered trademarks of their respective owners. 





CIRCLE 328 ON READER SERVICE CARD 


Network OSs: Sie ee wicca 
NT Advanced Server, } sstsnnidenaaine 
NetWare 4.0, and 

| 5 Others Compete 


Price Waterhouse 
| Aa ie oa oe 0 oy FO R 0 U R R EAD E R S 8 
Tackle Accounting 5.0 Excels at Data 


Software Modeling 


“+1, | SUBSCRIBE & SAVE (imag) (caum, 


Plus a Bonus! 
a 3 Disks with ie 
Disks ¢ Fast Video utilities FREE wi 
arp your paid order. 
e Built-in 


/ @D-DOR ANNUAL COVER REGULAR YOUR 
¥y uv RUM PRICE SUBSCRIPTION PRICE | PROFESSIONAL RATE BONUS STATUS 


Subscribe now, and get 22 issues for only $29.97 — that's 54% off the 
annual cover price! Better yet, sign up for two years and get 44 issues for just 


22 issues for $29.97. te i 
YOU SAVE 54%! $49.97 — a savings of 62%! 


Along with your order you'll also get PC Magazine’s “Utilities Library” on 3 
disks — FREE with your paid subscription! These 146 DOS and Windows™ 
44 issues for $49.97. utilities, selected especially for new subscribers by PC Magazine's editors, let you 
YOU SAVE 62%! upgrade your system, boost your PC power, and simplify tasks — all at the 


touch of a key! This exclusive software is available only to new subscribers! 
Call toll-free today: 


Canada and foreign add $36.00 per year. U.S. funds only. Canadian GST included. Please allow 30 days for shipment 
of first issue. FREE disks will be sent upon payment. 











WE WILL TRY TO MATCH OR BEAT ANY ADVERTISED PRICE. CALL FOR LATEST PRICING!! 


WE ACCEPT PO’S 
FROM QUALIFIED FIRMS 


NO SURCHARGE 


M E M @) R y FOR MC, VISA AE & DISCOVER 
















CACHE MEMORY 





12NS 15NS 20NS 
8Kx8 - 6.50 6.00 5.50 
32Kx8 28.00 9.00 8.00 7.00 
64Kx1 - 12.00 9.00 8.00 
64Kx4 - 11.00 9.00 8.00 
16Kx4 = 8.00 7.00 6.00 
128Kx8 - = 49.00 36.00 


Individual D-RAM Chips INTEL Math Chips 


MEMORY FOR IBM & APPLE 8087 45.00 
60NS 70NS 80NS 100NS 8087-2 49.00 
1Megx1 7.35 7.25 6.75 4.95 8087-1 85.00 
1Megx4 35.00 29.00 27.00 -—- 80287-XL 55.00 
1Megx4 25.00 23.00 21.00 - 80387-16 DX 45.00 
(Zip Pack) 80387-20 DX 55.00 
256 x 4 - - 11.95 10.95 80387-DX (Does All) 79.00 
(Video Zip) 80487-DX (Does All) 339.00 
256x4 4.75 450 - = Intel SX (Does All) 79.00 
256 x1 3.00 2.75 2.50 2.25 Intel SL Mobil 85.00 
256 x16VRAM — 39.00 39.00 - Intel 16SX 49.00 
64x4 - - 3.25 - Intel 20SX 54.00 
64x1 - - - 2.00 
JUST 


Change Your 386 to a 486D1LC 4c: coy 





¢ Plug Compatible ¢ Cache Software ¢ Uses 387 Math Chip 
© 50-60% Faster e DOS & WINDOWS Compatible Landmark V 2.0 
Cyrix 486 DLC 40MHZ 199.00 130 

33MHZ 179.00 107.2 

25MHZ 118.00 AVA 
Cyrix 486 SLC 33MHZ 159.00 103.5 

25MHZ 128.00 78.4 
Cyrix 486 DRx2 Call 

2 
CYRIX DRx’ 386 to 486 Upgrade 
Clock Doubler 

* Single chip upgrade solution 
* Clock doubling tech CX486 DRx?-16/32 
* Compatible with industry standard 386DX CPU socket | for 386DX-16mhz 269.00 
* Compatible with DOS, Windows, 3:X, OS/2 1.3 and 2.x 
* Uses industry standard math chip CS486DRx2-20/40 
* Easy to instal-—about 15 minutes for 386DX-20mhz 319.00 
The Cyris upgrade runs at twice the speed of your : 
original 386 microprocessor combined with a 7K CX486 DRx?-25/50 
on-chip chace you will enjoy a performance boost | for 386DX-25 mhz 359.00 
of 100% and more. Ideal for any DOS, Windows or 
OS/2 application which requires a large amount of res ian de sry 


microprocessor horsepower. 






SIMM MODULES (Add $5.00 for SIPP) 


40NS 53NS  60NS 80NS 100NS 
1Meg x 9 (3 chip) 65.00 65.00 52.00 50.00 49.00 - 
1Meg x 9 (9 chip) 65.00 65.00 59.00 57.00 54.00 45.00 
4Meg x 9 - - 165.00 159.00 149.00 - 
16Meg x 9 (9 chip) - - 879.00 849.00 - - 
16Meg x 9 (36 chip) - - 899.00 - - 


72 PIN SIMMS 


256 x 36 1Meg 











512 x 36 2Meg - - 94.00 84.00 7 
1x 36 4Meg - 224.00 209.00 199.00 - 
2 x 36 8Meg pda - 399.00 444.00 449.00 - 
2 x 36 8Meg (w/o pal) - 424.00 444.00 449.00 - 
4x36 16M - 749.00 749.00 769.00 - 
8 x 36 32Meg 7 i 1699.00 1760.00 - 
16 x 36 64Meg - aa 3899.00 - - 


CYRIX FASMATH PROCESSO 


Programs executed up to 3X faster * Plug & object code compat. w/Intel 
83D87-40MHz — 89.00 83D87-33MHz — 79.00 83S87-25SX Ver. — 69.00 
83S87-33SX — 89.00 PC Week™ rated #1 over all math chips 

5 Year Warranty “All Downward Compatible” 


AST MEMORY MODULES 


MODEL AMT. UPGRADED AST PART # 
Advantage 12-386 500510-004 
Bravo 486 500987-002 
500987-003 








500987-004 
Premium 386/25, 16 SX 500718-001 
Premium 386/33 500718-002 
Premium II 500780-003 . 
386SX20, 486-25, 25E, 33 4Meg 500780-004 WPB_~ 199.00 
Premium Tower, 386/33TE, 8Meg 500780-001 WPB_ 398.00 





486/25TE, 486/33TE 
Cupid Memory Board 0-32Meg 500818-001 


ZENITH MEMORY MODULES 


AST PART # 





169.00 


MODEL AMT. UPGRADED 
Z386/33, 25, 20, 33E 1Meg ZA3800ME 59.00 
2386/33, 25, 20, 33E, 486/25E 4Meg ZA3800MK 195.00 
Z386SX 2Meg Z-605-1 modules 119.00 


VNC] ST \(@) 4 





286/386SX-16, 386SX-20, 486SX-20 & 386-33 all are 72PIN SIMM: 














1MEG — 59.00 4MEG — 195.00 8MEG — 429.00 16MEG — 769.00 
IBM Compatibles & PS/2 








BOCA AT PLUS 


16 BIT MEMORY BD. FOR 286, 386 AT * OK-8Meg Bd. 4.0 LIM Compat. » New 5 
Yr. Warr. Convent., Expnd. & Extnd. Memory * Supports DOS, 0S/2, LIM/EMS & 
EEMS ° Versatile Split Memory Addressing * Operates w/CPU ppeeds to 33 MHz» 
Supports Desqview, Multitask operations * Bd. made by Boca Research, AT plus 
OK - $89.00 2Meg - $177.00 4Meg - $265.00 8Meg - $441.00 


BOCA XT 8 BIT BUS 


¢ Expanded memory for XT * Lim 4.0 compat. 0-2Meg * Uses 256x1-100 
0-K — $99.00 1Meg $179.00 2Meg — $219.00 


IBM P/S2 32BIT EXPANSION BD. 


0-32Meg, Ext.-Expnd. Memory Bd. for P/S2 70, 80, 90, Lim 4.0 
OMeg 2Meg 4Meg 8Meg 16Meg 32Meg 64Meg 
$179.00 $268.00 $374.00 $569.00 $959.00 $1935.00 $3255.0 


PS/2 MCA 0-8MEG EXPANSION BD. 


0-8Meg Extended and/or Expanded Memory for all IBM 
P/S2 Models 50, 50Z, 60, 55SX, 65SX, 16 Bit, 4.0 LIM Compat. 
OK-119.00 2Meg- 207.00 4Meg- 295.00 8Meg - 471.00 


















































310-539-0019 beogcresa 
FAX: 310-539-5844 9 wrnournorice TOLL FREE 















IBM PARTNO. WORKS WITH MODEL NO. PRICE 
30F5348 (512K) 30-286 37.00 
30F5360 (2Meg) 30-286, 25-286, 50 MTHR BD. 124.00 
6450375 (1Meg) 80-041 79.00 
6450379 (2Meg) 80-111, 311-121, 321, 081, 161 89.00 
6451060 (4Meg) 80-A21, A-61, 80-A31, 80-111, 80-311 189.00 
6450604 (2Meg) 70-061, E61, 121, 502, 55SX, 65SX, P-70, 89.0 
55LS, 65LS, X-Station 120 & 130, 35SX, 35LS, 40SX 
6450608 (2Meg) 70-A21, A-61, B-21, B-61, 35SX, 35LS, 40SX, Val Pt. 325T.. 90.00 
78X8955 (128K) 25 35:00 
34F2933 (amen 35SX, 40SX, 55SX, 65SX, 55LS, 65LS 199.00 
87F9977 (4Meg) 55SX, 55LS, 65SX, 40SX, 35SX, 35LS 199.00 
1057035 (512K) P/S1-286 49.00 
92F9935 (2Meg) P/S1 & P/S1/386SX-2121 109.00 
92F9694 (4Meg) P/S1 & P/S1/386SX, Model-2121 209.00 
6450902 (2Meg) 56, 57, 57SX,90, 95, P-75, 57SLC 95.00 
Value Point 77 486DX2, 486SX, SVR 85 
6450128 (4Meg) 57SX, 90, 95, P-75, 57SLC, 56, 56SLC, P/S1, 386SX, 209.00 
Mod-2123, 2133, 2155, Val Pt 77, 486CS2, 486SX, SVR85 
Value Point 77 486DX2, 486SX, SVR 85 
6450129 (8Meg) 35SX, 40SX 419.00 
6450130 (8Meg) 56, 57, 57SX, 90, 95, P-75, 57SLC 439.00 
Value Point 77 486DX2, 486SX, SVR 85 
79FO999 (2Meg) LX40, N33SX, PS Note 114.00 
79F1000 (4Meg) LX40, N33SX, PS Note, Thinkpad 350, 350c 209.00 
79F1001 (8Meg) LX40, N33SX, PS Note 399.00 
07G1826 Men) N51 (all) 109.00 
07G1827 (4Meg) N51 (all) 219.00 
07G1828 (8Meg) N51 {all) 449.00 
07G1414 (2Meg) Thinkpad 750, 750c 129.00 
07G1415 (4Meg) Thinkpad 750, 750c 239.00 
07G1416 (8Meg) Thinkpad 750, 750c 449.00 
66G0094 (16Meg) Thinkpad 750, 750c 1029.00 
07G1420 (4Meg) CLS57LSX LpTp, Thinkpad 700, 700C, 720, 720C 249.00 
07G1421 (8Meg) CL57LSX LpTp, Thinkpad 700, 700C, 720, 720C 449.00 
60G0378 (8Meg) Thinkpad 350, 350c 285.00 
60G0379 (16Meg) Thinkpad 350, 350c 769.00 
92F8804 (2Meg) N45SL 119.00 


COMPAQ MEMORY MODULES 


















MODEL AMT. UPGRADED CMPQ PART # PRICE 
DeskPro 386/33, 386/33L, 2Meg Module 115144-001 109.00 
486/25, 486/33L, 8Meg Module 116561-001 459.00 
486/50L, System Pro 32Meg Module 116568-001 1499.00 
DeskPro 386/33L, 486/33L (Exp Bd) 116569-001 279.00 
DeskPro 386/25, 386/20 1Meg Module 113131-001 79.00 
4Meg Module 113132-001 219.00 
DeskPro 386S-16MHz 1Meg Exp Bd 113633-001 149.00 
4Meg Exp Bd 113634-001 329.00 
1Meg Module 113646-001 79.00 
4Meg Module 112534-001 219.00 
DeskPro 386/20E 1Meg Exp Bd 113644-001 149.00 
DeskPro 386/25E 4Meg Exp Bd 113645-001 329.00 
1Meg Module 113131-001 79.00 
4Meg Module 113132-001 229.00 
DeskPro 286N, 386N, 1Meg Module 118688-001 59.00 
386SX/20, 386/25M, 486/33M, 2Meg Module 118689-001 89.00 
486S/25M, 486S/16M 4Meg Module 118690-001 195.00 
Port. 486C 8Meg Module 128877-001 429.00 
M Series Exp Bd 0-64Meg 129160-001 279.00 
DeskPro 386/16 1Meg Kit 108071-001 99.00 
4Meg Kit 108072-001 299.00 
1-2Meg Exp Bd 108069-001 239.00 
4-8Meg Exp Bd 108070-001 437.00 
DeskPro 286 512K Kit 113012-001 49.00 
DeskPro 5/60, 5/66M 8Meg Kit 149911-001 389.00 
DeskPro 5/60, 5/66M 16Meg Kit 149949-001 836.00 
DeskPro 5/60, 5/66M 32Meg Kit 149912-001 1799.00 
DeskPro 5/60, 5/66M 64Meg Kit 149913-001 2999.00 
DeskPro 5/60, 5/66M -128Meg Kit 149914-001 7450.00 
Prolinea 386 3/25S, 3/2528 2Meg 141738-001 109.00 
8Meg 141742-001 320.00 
Prolinea 486 4/25S, 4/33, 4/50, 4/66,CDS 2Meg 141683-001 95.00 
4Meg 141684-001 209.00 
8Meg 141685-001 444.00 
Prosignia PC Server, 486/33, 8Meg 141685-001 444.00 
486 DSX/66 16Meg 149320-001 786.00 
32Meg 149147-001 1749.00 
Prosignia 5/60 16Meg 139132-003 CALL 
Prosignia 5/60 32Meg 139132-004 CALL 
Prosignia 5/60 64Meg 139130-001 CALL 
Prosignia 5/60 128Meg 139132-007 CALL 
LTE/286 2Meg Bd 117081-002 99.00 
LTE/286 4Meg Bd 117081-003 204.00 
LTE/386S/20 4Meg Module 121125-002 239.00 
LTE LITE/20, 25, 25C 4Meg Module 129769-002 239.00 
LTE LITE/20, 25, 25C 8Meg Module 129769-003 389.00 
LTE LITE/20, 25, 25C 16Meg Module 129769-004 799.00 
LTE LITE 4/25C, 4/23E, 433C 4Meg Module 142337-002 219.00 
LTE LITE 4/25C, 4/23E, 433C 8Meg Module 142337-003 449.00 
LTE LITE 4/25C, 4/23E, 433C 16Meg Module 142337-004 779.00 
SLT/286 1Meg Module 110235-001 75.00 
SLT/286 4Meg Module 110237-001 315.00 
SLT/386 1Meg Module 118303-001 79.00 
SLT/386 2Meg Module 118304-001 109.00 
SLT/386 4Meg Module 118305-001 229.00 
Contura 320, 325 2Meg 139497-001 103.00 
4Meg 139498-001 199.00 
8Meg 139499-001 369.00 
Contura 4/25, 4/25C, 4/25CX 4Meg 146520-001 209.00 
8Meg 146521-001 399.00 
16Meg 146531-001 799.00 

(for Palmtop & 


Subnotebooks) 


MODEL PRICE L PRICE 

S-RAM Cards 1MEG 159.00 | 14,400/14,400 Data/Fax 

S-RAM Cards 2MEG 189.00} Modems 319.00 

Card Pro (made by Data 1/0) 9600/9600 Data/Fax Modems 259.00 
Transfers data from PCMCIA 2400/9600 Data/Fax Modems 179.00 
card to desktop PC, connects Lan Ethernet (10 Base T) 219.00 


to a parallel port 299.00 | Visual Media (CD Rom, Tape Dr) 279.00 





15Meg CALL 20Meg CALL 
ace . TMCIG aT soars 


ROM FOR- 





0 RS ACCEPTED 

TUNE 2000. eturned orders 
wrong parts are subj 
orders shipped via peed to pay customs and “other” 
Charges if shipped Int'l, All credit card charges verified for fraudulent use. SORRY, NO REFUNDS AFTER 30 DAYS — 
EXCHANGES ONLY. We accept MC, VISA, Discover, AE, prepaid orders, purchase orders, wire transfer, COD 
cashiers checks. Orders a ad by UPS, FEDX must be signed for. 

ENCE ONLY * MINIMUM ORDER $40.00. 


(cashiers check) orders, cash 
© ALL MANFACTURER PART #’S ARE FOR REFI 
Price and availability subject to change without notice. 


All products Brand new & guaranteed * We buy excess inventory 


Trademarks are registered with their respective companies. 









1-800-433-372 


(US and Canada) 





ESTAB. 
1985 NOWILLCALLS Sat. 10:00 a.m. to 12:00 noon 


IBM PS/2 SIMM MODULES TOSHIBA LAPTOP MEMORY 


MODEL AMT. UPGRADED MANU. PART # PRICE 
T1000SE/XE/LE 2Meg PC14-PA8312U 94.00 
T2000/T2000SX 2Meg PC18-PA8317U 94.00 
T2000SX/T1000LE 4Meg PC-PA8314U 199.00 
T2000SX/T1000LE 8Meg PC14-PA8315U 369.00 
T2000SXE/2200SX/T1800, 1850, C 2Meg PC-PA2000U 94.00 
T2000SXE/2200SX/T1800, 1850, C 4Meg PC-PA2001U 199.00 
T2000SXE/2200SX/T1800, 1850, C 8Meg PC-PA2002U 369.00 
T4400SX, SXC T6400 4Meg PC-PA2004U 231.00 
T4400SX, SXC T6400 8Meg PC-PA2005U 463.00 
T4400SX, SXC T6400 16Meg PC-PA2010U 729.00 
T4500, T4500C, T4600, T1900, T1900C (3.3 v)4Meg PC-PA2012U 249.00 
T4500, T4500C, T4600, T1900, T1900C (3.3 v)8Meg PC-PA2013U 489.00 
T4500, T4500C, T4600, T1900, T1900C (3.3 v)16Meg PC-PA2014U 1349.00 
T3300SL 4Meg PC-PA2007U 234.00 
T3300SL 6Meg PC-PA2008U 349.00 
T3300SL 8Meg N/A 489.00 
T3300SL 16Meg PC-PA2009U 719.00 
T1200XE 2Meg PC13-PA8306 97.00 
T1600 2Meg PC8-PA8302U 104.00 
T3100 2Meg PC3-PA7135E 179.00 
T3100e 2Meg PC9-PA8340U 129.00 
T3100SX 2Meg PC15-PA8308U 104.00 
T3100SX 4Meg PC15-PA8310U 209.00 
T3200 3Meg PC6-PA7137U 185.00 
T3200SX 2Meg PC12-PA8307U 129.00 
T3200SX 4Meg PC12-PA8909 224.00 
T3200SXC 2Meg PC19-PA8318U 129.00 
T3200SXC 4Meg PC19-PA8319U 219.00 
T5100 2Meg PC7-PA8301U 95.00 
T5200/T8500 2Meg PC10-PA8304U 114.00 
T5200/T8500 8Meg PC10-PA8313U 449.00 
NOTEBOOK, LAPTOP MEMORY 
MODEL AMT. UPGRADED MANU. PART # PRICE 
ALR Venture 4Meg 12407980 279.00 
AST Notebook Prem Exec 4Meg 50081 4-003 199.00 
386SX/20/25/25L 
AST Power Exec 3/25C, 425EL 4Meg 209.00 
AST Power Exee 3/25C, 425EL 16Meg 879.00 
AST Power Exec 425SL 4Meg 501166-001 239.00 
AST Power Exec 425SL 16Meg §01166-003 1049.00 
AT&T Safari NSX/20 4Meg PEC 37651 299.00 
Bondwell B310, Plus 1Meg 23050-09100 109.00 
Bondwell B310V, SX 1Meg 109.00 
Bondwell B310V, SX 4Meg 229.00 
Epson NB3 4Meg A808511 209.00 
Everex Tempo LX, LX20 2Meg PCA 00053-0001 109.00 
Everex Tempo Carrier 2Meg PWA 0884-A-J000 119.00 
Goldstar GS520 386SX/16 4Meg S386-4M 299.00 
Magnavox Metalis 1Meg, 4Meg 286, 386SX  119.00,219.00 
NEC Prospeed 286, 386SX-16 1Meg PC21-21 79.00 
NEC Prospeed 286, 386SX-16 4Meg PC21-22 209.00 
NEC Prospeed 386 2Meg PC31-21 119.00 
NEC Prospeed 386 8Meg PC31-22 399.00 
NEC Prospeed 386SX-20 1Meg PC43-21 79.00 
NEC Prospeed 386SX-20 4Meg PC43-22 219.00 
NEC Ultralite 111/20, 20P, 25C 2Meg PC47-21 119.00 
NEC Ultralite 111/SL/25C 4Meg PC47-22 219.00 
NEC Ultralite SL/20, 20P 6Meg PC49-21 319.00 
NEC Ultralite HI/25C 8Meg PC47-23 399.00 
NEC Ultralite Versa 4 Meg/8Meg/16Meg OP4104 249/489/899 
Packard Bell 386SX, 286 1Meg, 4Meg 286, 386SX  109.00,209.00 
Panasonic CF170, CF270, CF370 1Meg CF-BA165 49.00 
Sanyo 17/18 NB 2Meg  MBC-NBMEM2 109.00 
Sharp 6781, 6881, 6785 2Meg/4Meg 119.00/229.00 
Sharp PC-6220 1Meg CE 621B 79.00 
Tandon, PC Brand, Dataworld 2Meg, 8Meg NB386SX-20 109.00, 429.00 
Tl Travelmate 2000 1Meg 2568034-0001 79.00 
Tl Travelmate 3000 2Meg 2566996-1 84.00 
TI 4000 4Meg, 16Meg 219.00, 1295.00 
Twinhead, Altima, Compudyne 
Tandy 4860, 486SX, DX 4Meg/16Meg 219.00/999.00 
Zeos 386SX Notebook 2Meg 109.00 
Zenith Master Sport 386SX 2Meg ZA-300-1 114.00 
Zenith Master Sport SL, SLE 2Meg ZA-4-4 114.00 
Zenith Super Sport 286, 286E 1Meg ZA-180-66 99.00 
286E, SX 2Meg ZA-180-64 179.00 
SX Alpha 2Meg ZA-180-86 179.00 
SX Beta 2Meg ZA-180-87 179.00 


LASER PRINTER MEMORY UPGRADES 


AMOUNT UPGRADED OK Bd 256k 1 2 335 4 5 6 8 16 32 
Canon LBP4, 4Lite, 4plus = — - 1699 219 - - - = = = = = 
Compaq Pagemarq - - - 9 - -195 - -389 - - 
Epson 6000, Action Laser — - -125 - -209 - - - = = 
Epson Action Laser II - - 89 -Call - -Cal - - - - 
Epson 8000 - - 89 -Call - -Cal - - - - 
Epson 1000, 1500 - - -Call - -Call - Call - - - 
HP 2, 2D— - - -119 - -199 - - - - 

HP 3, 3D, 3P, 2P 2P+ - - -109 - -189 - - - = = 
HP 4, 4M, 4SI, 4SIMX - - - 89 - -19§5 - -399 - - 
HP 4L - - 5699 - = = = = = = = = 
HP 3S! - - 6 - - -199 - -399 - - 
HP 4SI - - - 69 - -199 - -399 - - 
HP Deskjet 500, 500C, 550 — §§ =- - - - = = = = = = 
HP Deskjet 1200C, 1200C/P— - - 8 - -199 - -399 - - 
HP Paintjet XL300 109 - - - = =304 - -499 907 - 
IBM Laser 4019, 4019E —- - - - -169 - - = = = = 
IBM Laser 4029 - - - =- - -199 - - = = = 
IBM Laser 4039, 4079 — - - 99 - -199 - -389 - - 
NEC 90, 290 - - -1389 - - = = = = = = 
NEC 95 - - - 9 - - = = = = = = 
Oki 400 - - - 9 - - - = = = = = 
Oki 400 E - - 135 189 - - = = = = = = 
Oki 830, 840 - - -1099 - - = = = = = = 
Packard Bell PB 9500 - - -124 - -209 - - - = = 
Panasonic 4420/44501 = —- - -129 - -209 - - - - - 
Panasonic 4410/4430 = — = = 126 = 18S = = = = = 
Panasonic 4450 = =o = = S'S = - = = = 
TI XL/PS17/PS35 - - 56 - =- - = - = = = = 

H.P. COMPATIBLE FONT CARTRIDGE 

BAR CODES Bar Code Reader Font..................:ccccccsscesseeesseeesecesseceseceseeesseeesseeenee 99.00 
DESKJET SOLUTION for DkJt 500 & Plus, 92 Fonts, 4.5 pt-30 pt... 99.00 
IBM 4019, 4019E, FONT CARTRIDGE 209 Fonts, Turbo Card.....................000 105.00 


TURBO 25 Comparable to Pacific Data’s 25 CARTRIDGES IN ONE!™, 143 

Fonts (compat. with Epson Action Laser II and all HP Printers except HP4 ) ....79.00 
TURBOSCRIPT™ 47 Scalable Fonts in Any Point Size (HP 2, 2D — 159)............ 149.00 
TURBOSCRIPT™ 109, 109 Scalable Fonts to Any Point Size (HP 2, 2D — 199) ..179.00 
TAX & FINANCE FOR IBM 4019, 4019E, 4029 
TAX & FINANCE CARTRIDGE ....0.000.... cece ceteeeeeeee 
OKI 400, 800 41 fonts, 11 typestyles oo... eee ceeneeecteeteeeeeeeeeeeeeeteeeeeeee 























SORRY, Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
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Subvert the system with this collection 
f shamelessly trivial time-wasting toys. 


isrupt your workplace with hot aster slacker Matthew 





pink computer screens and cra Lake has put all his tricks 
cursors. Spice up your system with into one exciting new 
wacky wallpapers and oddball icons. book/disk package, so 


you can waste time in 
style—and gussy up your 
Windows environment while 
you re at it. 


nnoy your neighbors with 
eccentric sound effects. Put some 
pizzazz into Program Manager and 
some flair into File Manager. 





” 
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Available at all fine bookstores or call 1-800-688-0448 ext. 8170. 


© 1993 Ziff-Davis Press 








Real Stats. Real Kas 


SPSS 6.0 for Windows gives you stats, graphs and reports 
your spreadsheet or database can't. 









Learn fast, work fast Complete data management and editing 
“Stumbling blocks to statistical analysis are “A breakthrough in data capacity and ease of use... impressive.” — Alan Fridlund, 
eliminated with SPSS for Windows. You don't InfoWorld. There’s no limit to the number of variables you can analyze. Access 
have to be a programmer to use it and you don't enterprise data with dialog-box interfaces to Oracle® and SQL Server.” Read 
have to be a statistician to understand it.” - data directly from Excel® Lotus® .dbf and SAS® transport files. Share data and 
Richard O'Reilly, Los Angeles Times The 100% SPSS fo Windows (c\domovesders0 ste results through DDE, 

in Statistics Graphs Utilities Windew Help ts OLE and ODBE. 











Windows interface makes doing analysis simple. 
Context- 
sensitive 
help and 
an online 
glossary of 
statistical 
terms are 
just a click 
away. 


SPSS 
Ee Edit Gallery _fhart Series Attributes Window He 


“‘IBOX2.CHT 










canada | 








_ In-depth 
~~ statistics 


SPSS for Windows 










rb 
rie Edit Gallery Chart ies Altibutes Window Help “ibe . ae 
Tag oma ries in Comme. “Far more statistical 
Revenue vs, Expenditures hep ramelric Testes ‘ analysis tools than 
Acme Widget Company | Survival ; you'll get from a spreadsheet such 


\ 2 F Multiple Response 
' Ire t hart ba acrersene oe 





| 3 | as Excel, without the steep learning 
Se ne : | curve, SPSS for Windows is a great buy.” - 

\3 | | Michael Burgard, PC/Computing Widely used 
analytical tools such as crosstabs, correlations, 
curve-fitting and regression are in the Base 
module. Optional modules with unrivaled 
advanced statistics are available. You won't 
outgrow of this package. 


Automatic statistical graphics 

“A complete set of graphics and charting 
capabilities.” — Marc Ferranti, PC Week. 
Create statistical, business, time-series and 
SQC charts automatically as part of your 
analysis or directly from your data. Over 60 
chart types in all. 








To answer your really tough questions, you have to go statistical, time-series and quality charts automatically 

beyond spreadsheets and databases. You need a package — some 60 charts in all! Put together standard reports 

designed for real statistical analysis, reporting and charting. quickly and create great presentations with a power- 

One that’s powerful, easy-to-use and gives you built-in access ful, flexible report writer. Share data and results with 

to enterprise data. You need the latest version of SPSS for other applications using DDE and OLE. For the most 

Windows, winner of PC Magazine's Editors’ Choice Award-the complete analytical solution, you can choose from nine [4 

“Real Stats. Real Easy.” combination that delivers real value. specialized, optional modules. And youcanusenew =| Ls 
Break out of the spreadsheet cell with SPSS for Windows. features and programming tools to link other products = 

Do more than simple percentages and sums — find relationships, directly into SPSS for Windows. EDITORS: 

see patterns and trends, determine significance and use the SPSS for Windows — when you need more statis- GHOIGE 

past to predict the future. Complete data management frees you __ tics than a spreadsheet or database can offer. Pfs 

to subset, sample, slice and dice your data however you want. 

Whether you need to analyze surveys, dig into databases, Order now and get a great value for only $695. American 

improve quality, conduct research studies, forecast sales or Express, Discover, MasterCard and Visa accepted. Try SPSS 6.0 

prepare reports, SPSS for Windows makes it easy. for Windows with our unconditional 60-day money-back guarantee. 


Learn fast, work fast. Prepare for your analysis quickly 
with SPSS’ full-featured Data Editor. Get data from a variety of Call (800) 543-5833 
sources through new ODBC support. Choose from a broad 
range of statistical routines that produce full-color business, or Fax (312) 329-3668 
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Chicago * Washington, DC © Chertsey, UK © Gorinchem, The Netherlands ¢ Munich ¢ New Delhi @ Singapore ¢ Stockholm @ Sydney © Tokyo @ And Distributors Worldwide. Real Stats. Real Easy. 








THINK OFITAS 
OFTWARE 
PORYOUR BRAN 





PC Magazine gets you up 
and running when it comes 
to taking command of your 
PC environment. 


Every issue provides in-depth 


reviews...comprehensive 
evaluations...news about 
emerging trends and new 
technologies. ..buying 

tips.. 


And there’s a new release 
22 times a year to give you 
the most reliable, most 
complete, most up-to-date 
facts on computers and 
computing. 


.and a whole lot more. 


rivaritar s Pen PC: 
Don't Throw Out 
Your Keyboard 
Just Yet 


To Hardbail 
On the PC 





The First 14 Putting the Squeeze 
386SX/25s: On Those 


A Speed Boost 
For the Low End 


Humongous 
Graphics Files 





THE INDEPENDENT GUIDE TO PERSONAL COMPUTING 


= Everything You Need to Know to Upgrade 

m Special Pullout: 217 Windows Files Explained 
= Complete Compatibility Guide 

= 44 Tips and Tricks _ 








Terrific Technology, 
But Can It Compete? 





SAVE UP TO 62% AND 
GET FREE SOFTWARE! 


Sign up for one year, save 
94% off the newsstand price, 


and get 22 issues for just 


$29.97. Or, subscribe for two 
years, save 62%, and get 44 
issues for just $49.97. 


Plus, your paid subscription 
gets you PC Magazine’s 
“Utilities Disk Library” on 


_ 3 disks — yours FREE! This | 


hands-on PC tool contains 
104 ultra-powerful utilities to 
make your system work 
better and faster. 


Subscribe now to get your free software bonus. 
In the U.S. call 1-800-289-0429 


Outside the U.S. write to PC Magazine International 
P.O. Box 115 * GPO ¢ Limerick, Ireland 


Please add $32.00 per year for postage outside the U.S. 









Microsoit 


STANDARD EDITION) 











Virtus 
VR for Windows 


The Future is here! 
Virtual reality — Headsets? 
Goggles? Not anymore! Imagine 
the world of virtual reality on 
your desktop computer. This 
exciting package comes with 
its own set of 3D worlds. You 
control the action — like a 
flight simulator or a movie 
that you direct. Changes 
are easy and take place 
in the blink of an eye. 
Virtus VR is powerful, easy to learn and simple to use. 
Also available Virtus Walkthrough for Windows 


GR6253 $119.95. g 6525 


D 


Publisher: Virtus 
GR7463 





0 Oak Street, P.O. Box 3014, Lakewood, NJ 08701-3014 
993 Micro Warehouse Inc. 





Visa and Mastercard accepted. 

Your credit card will not be charged until your order is shipped. 
Purchase orders subject to credit approval. 

All products covered by 120 day Itd.warranty. Defective software replaced 
immediately. Hardware replaced or repaired at our discretion. 
Connecticut, New Jersey and Ohio residents add applicable sales tax. 
Orders for in-stock items placed by 12:00 midnight (E) weekdays, 
(barring system failure, etc.) ship overnight by Airborne Express. 
(Some areas require an extra day). 

Shipping charge $7 per order up to 7 Ibs. $1 per Ib. above 7 Ibs. 

UPS ground service also available upon request - $3 per order. 

UPS orders placed by 3:00p.m. (E) weekdays, ship same day. 

Actual freight charges apply for computers, hard disks, 

Bernoulli's, tape backups, monitors, and printers. 

Alaska, Hawaii, outside continental U.S., APO/FPO call for information. 
Item availability and price subject to change without notice. 

We reserve the right to limit quantities. 

Some products not available outside U.S. Please call for more information. 
Not responsible for errors or omissions. 


Upgrade: UP2023 wun PGI 


Eo more work done faster an 


1 enus and dialog ‘b 





















| xBody Insight 

| for Windows 

| From head to toe, Body Insight 
| will visually guide you through 

_ every system in the body and 

mw explain how they work. Colorful 
|_ illustrations are hyperlinked to 

| thorough descriptive text — 
clearly identifying our complex 
| anatomy and ils importance to 
our very existence. More than just 
c, Body Insight also has useful information 
Sa he ul effects resulting from substance 


xf eal : » expect and avoid during pregnancy 
and birth, Ale a lable: Auio Insight 7 Windows 
EDS784 $55.95. | 
nie 
Informative Graphics 
ED6233 ie 





Design your Own Railroad 


Design and run precision, to-scale (HO, N, Z, O, 

G, S, I,) layouts in areas from 4 feet to 9,999 feet 
wide. Select curve radii, add underpasses, switches, 
sound effects and more. Scenery, text, painting 

and color-fill tools further enhance this 
simulation. You can zoom in on 
your track layout, track revenue, 
fuel, and time, print to-scale layouts, 
couple and uncouple, and conduct 
realistic yard operations. 
Publisher: Abracadata EN2684 


Tradeup: S11433 .........s00 $2792 


Full Version of Standard Edition and Full Version of Professional Edition me includes Microsoft Access) are also available. Call for details. 




















Free Micro Warehouse Catalog Subscription 
1720 Gak Street, P.O. Box 3014, Lakewood, N.J. 08701-3014 
Fill out and mail this coupon to receive a free, one-year subscription to the MicroWarehouse catalog. 











Voy 
Giiickaso OK 


_ This innovative program lets you 


fs ito ct 
Print man piel hey 


il oT — yours for ple $15 rl when 
pure ased with Microsoft Office 4.0. Shipped in special 
Lai aa Ask for item #5P1303 









‘Here's how the Microsoft Office Upgrade works: 
1. UPGRADE: If you own any previous version of 
Word, Excel or PowerPoint, order Office and you'll 
receive the new Word 6.0, the Mail Workstation 
License, plus The Automatic Upgrade to Excel 5.0 and 
PowerPoint 4.0 as soon as they're available. 


2. TRADEUP: If you're trading up from another word 
processor, presentation or spreadsheet package, order 
Office and you'll receive the new Word 6.0, the Mail 
Workstation License, Excel 4.0 and PowerPoint 3.0, plus 
The Automatic Upgrade to Excel 5.0 and PowerPoint 4.0 
as soon as they're available. 




















TextB ridge 
TextBrid fe OCR for Windows redefines the industry standard in 
price and performance! With TextBridge you can take most 
paper documents and convert them to electronic text. Then you 
can edit, store, search, or distribute that text within your 
favorite Windows applications. TextBridge consistently delivers 
superior recognition accuracy — and it's one button operation 
makes it the easiest OCR package to use! TextBridge recognizes 
five different languages and reads 
documents containing mixed 
typefaces, graphics, multi- 
columns, and old degraded text. 
With TextBridge, editorial and file 
management functions of all kinds 
can be done effortlessly. 
Publisher: Xerox Imaging 
Systems, Inc. A9 
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Mighty Draw for 
Windows 


Mighty Draw for Windows is an object- 
oriented drawing program that creates 
pie, column, bar, and flow charts, 

electronic schematics, network diagrams, 
flyers, newsletters, greeting cards, logos, 
and more! Mighty Draw's extensive library 
of hundreds of pre-drawn symbols utilizes a 
library feature which provides quick access to 

multiple symbol libraries simultaneously. 

Requires Windows 3.1 and 4 MB RAM. 
Publisher: Abracadata GR6804 


$3595 


I'm Kerry, call me at: 
G\ ® 
\ 


1-800-367-7080 




















der Toll-Free 24 Hours a Day, 7 Days a Week 


iries: 908-370-0518 Fax: 908-905-5245 


PM1293B 





Apt. 


State Zip 





(Expect to receive your next issue within 4-6 weeks). 


©Copyright 1993 MicroWarehouse, Inc. MacWAREHOUSE?® is a division of MicroWarehouse, Inc. MacWAREHOUSE® CIRCLE 225 ON READER SERVICE CARD 


and MicroWarehouse® are registered servicemarks of MicroWarehouse, Inc. 
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PCs COMPLEAT 


Direct marketers offer con- 
venience, low prices, cus- 
tomer service and technical 
support—for their own 
a | : brands of PCs and laptop 
_ a ae | — Retailers offer a choice of 
Wy _ leading brand names. 
c— What if you combined 
the best of both worlds’? 
That’s what Gordon 
Hoffstein and his partners 
had in mind when they 
founded PCs Compleat in 
January 1992. 


“We wanted to give 
buyers a place where 
a they could choose 
: from a broad selection 
of leading national 
brands and still get all 
the advantages of 
buying from a first- 
rate direct marketer. 
“For example, 

when a buyer calls us 
about laptops, we can 
offer him thirty dif- 
ferent choices. And he 
can discuss the 


standard and optional 








capa Sree eu 
‘ 





Gordon Hoffstein, 
co-founder, PCs Compleat 





pleat Introduced a 
eptin Retailing, 
~’t Afford to Start Small 


features offered by each 
manufacturer with a technically 
sophisticated salesperson who has 
all the facts. We do custom 
configurations and load appli- 
cations software. We’ll install 
DOS or Windows, perform a 
complete system test, and ship the 
product out the same day it’s 
ordered. And we provide toll-free 
lifetime technical support.” 

Hoffstein considers PCs 
Compleat a breakthrough concept 
in computer retailing. “When you 
have an idea this good, you don’t 
want to be shy about it. That’s 
why one of my first marketing 
decisions was to put a spread ad 
in every issue of PC Magazine, 
using the PC Direct section. And 
it’s turned out to be our best lead 
generator by far.” 

The PC Magazine reader is 
Hoffstein’s ideal customer. 

‘Not only does PC Magazine 
bring us a lot of customers, it 
brings us the kind of customers 
we want, those who know that 
value means more than just a low 
price. 








‘Because PC Magazine 
readers are knowledgeable about 
the products and features they 
want, they know what questions 
to ask our salespeople and they’re 
ready to buy on the first call. 
They’re also more interested in 
adding options like memory 
upgrades and fully-loaded soft- 
ware. And they can communicate 
with our technical support people 
in an efficient way.” 

If you’re a direct marketer 
with a breakthrough idea, bring 
it to the attention of 900,000 of 
the most active and knowledge- 
able PC buyers. Call your 
PC Magazine sales representative 
or 212-503-5100 and get the facts 
about PC Direct. 


‘Che Purchasing 


Source tor 
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Eliminate problems fast 
with Support On Site.” 


The #1 knowledgebase 
for multivendor technical support. 


Call 1-800-827-7889 ext.342 


“One month FREE when you subscribe. 


Se ee a ee a a, 
©1993 Ziff Communications Company. Support On Site and Computer Library are trademarks of Ziff Communications Company. 


All rights reserved. Expires December 31, 1993. 
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Premier VV indows ~ BusinessCard 
The color showcase that puts = An every-issue four color section Flexible-format display A forum for innovative, hard-to- 
the spotlight on leading-edge —_featuring quality products for the advertising: computer systems, —_find and low cost PC hardware, 

PC products and services. | Windows environment. components, software and more. | software and services. 
407-419 417 420-430 —-_ 431-436 











Premier Classified Premier Classified Premier Classified 
HARDWARE SOFTWARE _ Security 426 
Boards /Components/Chips 408 420 Artificial Intelligence shareware 427 
Communications 408 _ Business Applications 413 425 ~ Systems/Languages 
Computer Systems 409 420 —Accounting 414 (Utilities 417 
Input/Output Devices/Barcoding 410 422 Communications Vertical Applications 
Mass Storage Devices 411 424 — Education 414 426 Adult 419 429 
Midi _ Financial SUPPORTING PRODUCTS 
Multi-Media 414 _ Graphics/Design 426 Information Resources 417 
Networking 412 _ Multi-Media 414 426 Services 428 
OS2 | —Midi-Music | —Data Conversion 428 
Security Personal 416 426 —Data Recovery 428 
Video 413 Public Domain | —Software Duplication 428 

~ Scientific 416 Supplies 429 


_ Included 
_ Included 
- Included 
- Included 
- Included 
- Included 
_ Included 
- Included 
_ Included 
- Included 

Included 


only 
$ 


: S re including 2 day shipping . 
pr ocessor : ‘of . ary archite: 30-Day Money-Back Guarantee — 


SoundTrax s : 


‘playi g the addon came. Allt necessary hardware and 
software is included. Professional sound, all the extras, one 


low price. ] -800-260-6771 


TM 


BY ENSONIQ. 


Ltd KALIX, Ltd, SoundTrax, Sound Engineer DSP, and Audiobuffer are trademarks of Kalix Ltd. All other 
trademarks are property of their respective holders. Prices & specifications subject to change without notice. 
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Voice Mail wireless remote surge suppressor 
e introduces the UltraPak. 
Call Processing 


Fax-on-Demand 


Systems do your talking. Complete voice 
processing systems start under $300. 


env T-800-934-4884 






You will never have to be 


iialelelmcie]setom @)(e)(-Yeule)amelelelian 

This unique suppressor allows you to 

simply remove the damaged cartridge 

and replace it with a new one, 15 i 


eianliareli are Minton elu comme xoKe)me RW aVe)(=) ‘ i i 
i. Demo (510) 522-3800 ¢ FAX ($10) 522-5546 


aN new suppressor. No downtime, 





TALKING TECHNOLOGY, INC. 


1125 Atlantic Avenue, Alameda, California, 94501 no hassle! Lifetime Warranty Piuecuswcr. GEIST, INC., Lincoln, NE 


werrrncemtin Re  — AQ2-474-3400 
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STOP COPYING FAXES! 
PLAIN PAPER FAX 


From Your Printer 
¢ No Computer Required with FaxPak 


¢ Connects to Serial or Parallel Printer Port 
¢ Connects to PC or Net Server to Share Printer 
¢ Receives and Stores Faxes if Printer is Busy or Off 


¢ Built-in Auto Switch to Share Phone Line with 
Telephone, Fax, and Answering Machine 
¢ For Laser, Inkjet and Dot Matrix Printers * Reg. $299 
¢2 Year Warranty. 30 Day Money Back Guarantee. 


Teledisk Systems, Inc. Orders: 1-800-669-3700 


2401 Marinship Way Sausalito, CA 94965 
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COMMANDER 


Control up to 96 file servers with 
one keyboard, monitor and mouse! 


e Supports PC, PC/XT, PC/AT, PS/2 and 100% Compatibles 







Convert obsolete RAM into useful RAM 


NEW BOARD retrofits surplus memory into a SIMM module format 


DIP to SIMM SIP to SIMM 
Board Only (You Solder) $ 8.50 ~° Send Your SIP Modules 
Send your Chips (We Solder) $ 13.50 & We Retrofit to SIMM $13.50 


AL) Tay | [I'l fi: 6605 SW Macadam - Portland, OR 97201 
24 Hr Faxbak (503)452-0208 Ph: (503)452-8577 ~— Fax: (503)452-8495 




















Remotely switch PCs via keyboard up to 150 feet away 






“AutoBoot™" Feature boots attached computers without 
operator intervention 






Dealer Program Available 
Made in USA 


supports either PS/2 or Microsoft/Logitech serial mouse 


Each unit accommodates from 2 to 8 PCs; cascade up to 12 units. 


aKCYBEX 


4912 Research Drive 
Huntsville, AL 35805 U.S.A. 


(205) 430-4000 
FAX (205) 430-4030 


KEYBOARD 


COMMANDER 





IBM, PC, PC/XT, PC/AT and PS/2 are registered trademarks of International Business Machines Corporation. 
Microsoft and Logitech are registered trademarks of their respective companies. 





HARDWARE/BOARDS/COMPONENTS/CHIPS-COMMUNICATIONS 
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st has a Ferrari's engine, gascr 
a larger screen 
than Mel's drive-in, 
and more slots 
than Las Vegas. 


We've added some features to make the Smartbook an even smarter buy. First we kept the 
powerful 486DX2 processor and the 9.5" active matrix or dual scan color screen. Then we 
added lightning fast local bus video, 2 type II PCMCIA slots, and a more ergonomically designed 
trackball to make your work faster and more efficient. We also made the Smartbook multimedia 
ready with built-in audio capabilities to make your presentations come to life! Call to get the 
exciting new information from Commax Technologies. 


1-800-5- COMMAX 


Monochrome models also available. 




















eo a 


All machines are sold with IBM DOS preinstalled. SMARTBOOK | | 




















It has Einstein's brain, 
Van Gogh's canvas, 

and more ports 
than San Francisco. 








lf you need brilliant color or powerful computing in your work, take a look at the Smartbook. It 
features one of the only 486DX2-66 processors in a notebook, a vibrant 9.5" active matrix or 
dual scan color screen, a built-in trackball and plenty of ports for your external devices such as 
a keyboard or a mouse. The Smartbook is perfect for any job using high resolution graphics 
and complex calculations. And it's affordable. Call Commax to find out more about the 
Smartbook. You'll find we made some intelligent decisions to give you a very smart buy. 











Monochrome models also available. 

















Our Best Buy: la) a S 
Monochrome COMUAX a 
486DX-33, TECHNOLOGIES, INC. w) 
120MB HDD, 4 MB RAM 2031 Concourse Drive w 
With Windows, IBM DOS, San Jose, CA 95131 oe 
eacina eoae _ SMARTBOOK (800) pope 
: n CA: - 
$1879.00 IT'S A VERY SMART BUY. FAX: (408) 435-5020 S ] 
486DX2 is a registered trademark of the Intel Corporation. 2 3 
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INPUT/OUTPUT DEVICES/BARCODING 


ONLy ONE THING COULD 
BE EASIER [HAN OUR BAR CODE 
PRINTING SOFTWARE. 


Strand Ware offers you a full line of easy to learn, 
easy to use bar code printing software packages. In 
less than an hour, you can be printing most popular 
bar codes with virtually any printer. We also offer 
Bar Code Library, which lets you print bar codes from 
within your own programs. Call (800) 552-2331 or 


fax (715) 833-1995. eeanaed\WVare 


For Anyone Who’ Keeping Track. 
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Felix makes the mouse pointless. 
Our free trial makes it priceless. 












Felix is 
easier to use 
than mice or track- 
balls, so you'll work faster 
and be more productive. 
One Inch Movement. 
Felix’s two-button handle 
moves in only one square inch. 


You are 
® safe with Felix. 
Felix’s feather light, "%™ 
finger-controlled handle — 
uses muscles that can operate 
all day with no strain. 
Reviewer’s Choice. 
A recipient of numerous 
It is microprocessor adjusted awards, Felix is the best new 
for both higher precision and mouse made. One PC Comput- 
full screen maneuverability. ing “can really endorse...” 
Any Surface OK. Free Trial Offer: 

Felix requires no special Sur- Call now for our free trial 
face, takes only six inches of offer, your nearest dealer or 
desk space, needs no mainte- more information. 


nance and will out last a 800-726-6153 


mouse ten-to-one. 
No Inj Risk Ext. 200 
O Injury INISK. 520 W. Cedar, Rawlins, WY 82301 
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Bright color. Bright price. 






The BOXLIGHT 1285 
ColorShow Projection 













Panel: Our brightest true- 
color panel. And for $950 
off the list price, it’s an 
unbeatable value. 

¢ Compact, easy-travel 

panel 
¢ 640 x 480 resolution 
¢ PC and Mac compatible 


¢ FREE remote and cables 








Your direct source 
for all the 
bright answers. 


¢ Widest selection 
¢ Instant availability 
_| ¢ Overnight shipping | 
| 30-day guarantee | 








BOXLIGHT* 


17771 Fjord Dr. N.E., Poulsbo, WA 98370 
206/779-7901 # Payment: Visa, MasterCard, 
American Express, COD and Purchase Orders 
(some restrictions). Leasing and rental options 
vailable, 30- yy 7D Guarantee. 







Space-Saver 
Keyboard 


298.00 


Saves 60% desk space. Foot- 

print 27.3 x 15.2 cm. 100 full- — : 

ae tactilly responsive keys. Standard left-right spacing ei easy touch 
typing. IBM XT/AT PS 2 compatible. Many language versions available. 


Call Toll Free To Order: 1-800-DATALUX 


lL.» F,t /, Fw fh 4 155 Aviation Dr.* Winchester, VA 22602 
OEE BAERGA iy ) 1 -703-662-1500°FAX 1-703-662-1682 


— VISA, MC, AmxX - Auto-FAXed Specs FAX 1-703-662-1675 
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Inside DOS is guaranteed to help you get the 
most out of DOS. But don’t take our word 
for it. See for yourself. 


Bue! 


Subscribe today and you'll get 13 issues for the price of 12 for 
only $39! If you decide /nside DOS is not for you, mark 
“cancel” on your invoice and return it. Your free bonus issue 
will be yours to keep with no further obligation. 


Call for your FREE ISSUE today! 
1-800-223-8720 


Please mention code V5NY 








- 9 TRACK 3480 , 


OS2 


9- -TRACK FOR PCs 


Mainframe To PC Data Interchange 


Rock solid solutions, rock bottom prices. 
Direct from the manufacturer. 1600/3200/6250 bpi. 


© The most trusted name in 9-track, since 1980 
¢ Powertul, easy-to-use software tools included 


TEL: 619-571-5555 
FAX: 619-571-0982 
— EUROPE: 

TEL: (+44) 734-891891 
FAX: (+44) 734-891897 


Ask about 3480 with IDRC. 
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WINDOWS DOS NOVELL 


Windows Tape Software! 
Tape Backup 
Tape Duplication 





Tape Conversion 
Get The Very Best For Less!!! 


LAGUNA DATA SYSTEMS 
7340 Smoke Ranch Road, 

Suite C, Las Vegas, NV 89128 

TEL: (702) 254-2648 FAX: (702) 254-0910 
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NOW all of the PCTD-1 features that 
Offer tape speeds from 100 to 150 ips? earned PC Magazine recognition as 
Read and Write all four 9-Track Densities? eee 

Work in concert with other SCSI-2 devices? 
Be backed by a company who has produced 


9-Track drives for over 20 years? 


and “the clear 
a-track back- 


and tape Coasten solutions. | 
| the PCTD line, the new SCSI ine 
| reads/ writes to 9-track and 3480/ © 
| 3490 Joey with your IBM*PC/XT AT" 
| 386,486, PS/2"andcompatibles. 
ata withother PCs, minis - 
jes using a variety of coe 


(3480/3490 (torc) & NineTrack system features: 
* Auto & cartridge load systems 
* Data transfer rate up to 43.56 MB/minute 
_« Interchange & backup software 
_» Ree/View data extraction & conversion software 
* 800/1600/3200/6250 bpi & 3480/3490 i systems available 
» Toll-free direct access to dedicated pro uct line. 
Technical support 


( 28 0599 
P ” ° 


Fax: 216-349-8609 


Features like these make the only choice for 
your demanding high performance applications. 


... 3480/90 Solutions also in-stock 


COMPUTER 


LOGICS 


8 AM Eastern to 5 PM Pacific 
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BEST 9-TRACK TAPE 
SOLUTION OF THE 90'S! 


° PC 286/386/486 
¢ RISC/6000 ¢ AS/400 
© SUN * HP ¢ DEC ¢ APPLE 
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Is the pressure on to 
how you spend your 





In these days of tight budgets, 
you need solid proof of the 
value of training. 













<A ee 


Our name begins with Quality! 
Call us today for 
price and information. 






That’s why Logical Operations has 
developed the Skills Evaluation Series™: 
software-skills tests that you can use to 
assess basic software skills, screen to 
determine training requirements, and 
measure training effectiveness. 






PREMIER 


Each Skills Evaluation contains 20 
multiple-choice questions with a manually 
or automatically scored answer card. Most 
evaluations are “hands-on? where students 
must be using the actual software and the 
sample files provided in order to complete 
the evaluation. 


Skills Evaluations are available for most 
major software applications including, 
Word for Windows, WordPerfect 5.1, 
Macintosh Orientation System 7, 

PC Literacy, 1-2-3 Release 3.1, 
Windows 3.1 Orientation, and Excel 
3.0 for Windows. 


Order now — it might prove 


At only $78 for a Skills Evaluation Starter 
Package, you'll get an information-packed 
Administrator’s Guide, answer key, and a 
10 pack of tests. Additional 10 packs are 
available for $50. 


Skjlis _ 
luation ...:.. 


eeeeeeeeee ee > 


Skills Evaluation Series is a trademark of Logical Operations. All other 
copyrights are trademarks or registered trademarks of their respective owners. 


to be the most cost-effective 
thing you'll do today. 


Call 


1-800-456-4677, ext. 40 
to receive a FREE 
evaluation, 
and prove the value of your 
training today. 





4 Logical 
Operations 











[JUALSTAR 


9621 IRONDALE AVE., CHATSWORTH, CA 91311 
FAX (818) 882-4081 © (818) 882-5822 
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_ WGAPTVElite. | 
Big-Screen Multimedia 
Presentations 
Made Easy. 
ust connect VGA-TV Elite to a VGA card and any 
TV and presto!...big-screen presentations, It’s that 

simple. Compare VGA-TV Elite's features to any of 
the alternatives (all unwieldy and costing up to 10 
times as much), and you'll easily see there mt _. 
is no other choice. pe 
Tools” ori eit super presentation features | | 


Advanced Digital Systems 


Call (800) 888-5244. 8am-6om M-F Pacific Time 
20204 State Rd= Cerritos, CA#90701#(310}865-1432#(310)809-6144 [Fax] 





FEATURES 
640x480 resolution 
16.7 million colors 
Flicker-free video 

Light weight 











Al. VGA-TV Elite. 
8 Easily the Best. 
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PC Networking with LanSoft 


Less expensive than a hard drive from only $199 !!! 
and quicker to install! | | 


Network Starter Kits 





For the small office In minutes you can be sharing files, For the mobile user 
printers and CD-ROMs between PCs. 

A complete workgroup With remote PC resources fully Easily share files between 

Peer-to-Peer PC resource integrated into DOS and Windows, laptop and desktop systems. 

sharing solution including _ there's no more need for swapping LAN enable your laptop! 

Accton's award winning diskettes via Sneaker Net. Includes Accton's LanSoft, 

LanSoft 3.1, 4 quality 16 bit 1 external pocket ethernet 


LAN cards, cables & 
terminators. All you need 
for linking up to 4 PCs. 


: daptor, ‘1 lity 16 bit 
PC Magazine says "LanSoft 3.1 has a eee 2 pase . 


reassuring range of features of the kind — a vou need to link a lapto 
you'd expect from products like NetWare, jo Edgeio system. ana 


4 User Starter kit but not from a peer-to-peer system... 
only $249 For a reasonable cost,agood  _ LanSoft on the GO! 
plus $9.50 S&H all-round product that performs reliably." onjy $199 plus $6 S&H ! 


These prices are lower than other vendors charge for the hardware alone! 


Act Now ! Catch the Next Generation of Networking 
with this introductory offer! 
Call 800-372-9776 or 603-889-8855 to order! 


imagine LAN Inc. 76 Northeastern Boulevard - Suite 34B, Nashua, NH 03062 


Accton and LanSoft are trademarks of Accton Technology Corporation. Windows is a trademark of Microsoft Corp. 
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PRINTER SHARING & MEMORY 


/O = input /output 
(_) = serial 
[| = parallel 





LCX-1000 (1Mb) $495 
8 ports; 4 serial I/O; 57,600 bps 
2 parallel in, 2 parallel out 
LC-256 (256Kb) $399 
LC-512 (512Kb) $449 
8 ports; 4 serial I/O; 19,200 bps 
2 parallel in, 2 parallel out 


LXFR-ETC $49 


PC-to-PC File Transfer for DOS, 
Windows & OS/2, 4 user license 










a 
ah 
iy 


+ Ingieal Gonneetion * 






PB-42PP-256Kb $249 PC SIMMs 
PB-42PP-1Mb tra 
PB-42PP-4Mb 449 

6 parallel ports; 4 in / 2 out Fee fee | : | EISA SIMMs 

Upgradable to 4Mb; 25,000 cps ) Ele id | — | |. . 
LC Jr.-256 (256Kb) $199 =— __ sé HP4 & HPIIlsi 
LC Jr.-512 (512Kb) $249 Eee) 

5 ports; 4 serial in, 1 lel out 

Upto 115200bps .¢ a PCMCIA 
LC-41PAS $69 ie ‘ Be “a tee aa 

5 llel ports; 4 in/ 1 out ¢ / Ge ores eee) | evade retells 

mart-switch; 35,000 ops ee | a TOSHIBA 
SPPS (NO XonXoth $49 p | | eek | 4s 

9600 b 115,200 bps, 

Serial Parallel oe al MAC SIM Ms 
PB-11PP-1Mb 199 

2 parallel ports; 1 in/ 1 out ; PO WERBOOK 


Upgradable to 16Mb; 25,000 cps 
LOGICAL CONNECTION» 4660 Portland Road NE #108 Salem, OR 97305-1658 — Tech.: (503) 390-9375 FAX: (503) 390-9372 
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iW 


(602)396-361 








Corpmooratiom 


30961 Agoura Road Suite 109 
Westlake Village, CA 91361 
Fox (818)707-9902 





Hardware and Software Solutions 
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inch. flexib 
adjustable for precise camera positionin 
with all video digitizing boards offered 
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{{ Million 
Telephone 


Numbers 4 
0n CD-ROM 3" 


Search byname ‘Ss ‘name, _ Toll-free 300 numbers 
address, business/SIC. by business 


Pull-up the name, address and number of an old friend. 
Call up a list of businesses then download them for marketing. 
ProPhone’s 10,000 phonebooks on CD-ROM give you instant 
access to listings information you can use now! 


80-99-00: = ROPHONE 


CIRCLE 774 ON READER SERVICE CARD 






























ad ale)al=) B] xem 


Finds People and Businesses 
Anywhere... Instantly! 


No more thumbing through volumes of phone books to locate lost 
family, friends and sweethearts. Use the latest state-of-the-art 
CD-ROM technology to find new suppliers. Begin a job search. 
Plan atrip. Verify credit applications. Locate debtors. Plan sales 
routes. Check for trademarks. And much more! Accurate listings 
from Database America. Only the official PhoneDisc® gives you 
Best QUALITY, Best SOFTWARE and Best PRICE. 


Winner: IIA 
Best CD-ROM. 
OPA Achievement 
in Business. 


Updated 

quarterly 
| zr to insure 
ae ae quality. a, 
PhoneDisc® USA PhoneDisc® USA Business 
Residential 9.6 million U.S. Businesses on 
Search 80+ million ONLY one disc. Search by ONLY 
residences by name. name, SIC code, business 
Two disc set (Western $O9 type, address or phone $QO9Q 
& Eastern Regions). number. 


PAO RSs Lens coe yas ONLY $159 


PhoneDisc® Reverse. Extend your search § SPECIALOFFER 
power! Same powerful search software as above 5 Disc set 
plus telephone and address searching of resi- ONLY 

dences. 90 million businesses and residences. Buy $349 
the U.S. on five disc set or your geographic region £129 tor one region 


See your local dealer or call to order. 
(o7.\ i ia fe) 


-800-284-8353 Ec ena 


ORDER: 


Bethesda, MD 20816 
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For quality flowcharts, go with 
the name you can trust... 
casy-\ow by HaventTree 


Experience the speed and flexibility of 
flowcharting power made easy. 
EasyFlow takes the drudgery out of creating 
presentation quality flowcharts, organization 
charts and data flow diagrams. Powerful text 
handling features, export capabilities and 
shape creation make it the #1 DOS-based 
flowcharting program available today. But 
don't let all of this power fool you. 
EasyFlow still lives up to its name. 

If you don't believe us, give It a try. 

Its only $280 plus shipping and EasyFlow 
comes with a 60-Day Money Back Guarantee 
and FREE no-wait technical support. 


Call today 
1-800-267-0668 ext.49 


PO. Box 470-P Fineview, NY 13640-0470 
Tel: (613) 544-6035 Fax: (613) 544-9632 


AD0009-930901 
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PREMIER 


NETWORKING-VIDEO-SOFTWARE/BUSINESS APPLICATIONS 





BUSINESS APPLICATIONS/ACCOUNTING-EDUCATION-—MULTI-MEDIA 






WHEN THE PEACH GETS T00 SOFT 
JUST PUT AN ANIMAL IN ACCOUNTING 







menus allow you to perform CALL NOW 


complex procedures with aclick JQ ORDER 


of the mouse: access several 1-800-401-0060 


journals simultaneously, transfer 
Sa files, perform job Try Zebra Express™ for thirty days. 


ZEBRA EXPRESS™ 

THE EASY, FAST, 

FULL-FEATURED, 
INTEGRATED 
ACCOUNTING 





















































; Money-back guarantee if not 
FTW, costing, enter comments on 
ee | purchase orders, calculate sales Completely satisfied. 
. | “ commissions, print checks, Visa, MasterCard, American Express, 
It automatically transfers Peachtree at 
; generate reports — even scan Discover Card Accepted. 
Your business is growing. files, and delivers all the modules; photographs of employees 
Revenue is climbing. Inventory is your business needs: and products to payroll and INTRODUCTORY OFFER 
out of control. Your old software ¢ General Ledger ; S 
inventory files. 
is too soft to handle the load. You e Payroll & Personnel REGULARLY $399 
need more. More power. More ¢ Accounts Receivable When You Need More Kick, 
features. You need an animal! ¢ Accounts Payable Put An Animal In Accounting! 
Discard your Peachtree ¢ Inventory Control Zebra Express™! 

program, and put more kick e Sales Order Entry 
in your computer system with ¢ Purchase Orders 





Zebra Express™. e Fixed Assets ZEBRA EXPRESS 


paaee S SO ea ROMS ee os us Fast, Affordable Software 
ey re up and running withou 
cra cking th e manual! Pull-down © 1993 Zebra Express™, 4710 Eisenhower, Tampa, FL 33634. All product names referenced herein are trademarks of their respective companies. 
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Over 12 Years Experience in International Distribution 


In the U.S. (800) 422-8731 
Fax: (305) 254-8736 















HP LaserJet 4L/4M ....... 


- =a\ 
Tel: (305) 254-8731 240 Volts/50Hz 
Foreign Language 
EPSON Specialist . 
Epson LX810L/FX1170 240V ......... $209/$410 \ 
Epson LQ1070+ 240Volts o.oo... eee $422 
Epson LQ1170 240 Volts ...........ccsssss00000 $662 ; 
Epson DFX 5000 240V .ceecscccsccssssseeseee $1,383 * 3M International Distributors. 
Epson Printhead LQ850 & 1050 -..s........ $181 * Spare Parts & Consumables for HP, 
Print Head LQ870 &1170/LQ 2550...$181/205 Epson, Okidata, IBM, Canon, 
Epson Printhead LQ570 & LQ1070........ $144 CalComp, Diconix, QMS & more. 
Epson Printhead kit DF5000 ...-......+.+.--. $275 * Network Specialists: Cables, 
Connectors, Tools, Testers & more. , ale / ° 
QD | ¢ Letters of Credit, Inspections & more. » b. can 2g 
HP LaserJet INP/4 .ccccsnesnesnssne $923/1,394 | 
HP DeskJeti200C.. $1,370 gue omte costly oe 
HP DeskPlotter 7475/7550. ....... $ . a k eW a 





PROFESSIONAL 


for Windows 
BH HHH 8S 8 &@ @ 





NOISUITA 


“Cakewalk Professional for Windows stands at 
the head of its class.” PC Magazine,10/27/92 


New Version 2.0 
Staff printing, built-in playlist, key macros, 
48 realtime faders, MCI and wave file playback, 
volume and tempo drawing, loop recording, 
General MIDI patch names, more. Only $349. 
Demo disk $5. Cakewalk for DOS $150. 
-Call about sequencer trade-ins! 

Twelve 


800-234-1171 or 617-926-2480. iilnione 


s YS TEM S Y S$ T E M S 


Fax 617-924-6657. 5.6. Box 760 Watertown, MA 02272 
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It's FREE! Absolutely, positively, 
totally FREE! No strings! 

No commitment! No shipping! 
No handling! No nothing! 
FREE! FREE! FREE! FREE! 


It's your FREE introductory issue of 


NatitiilusCD 


The Multimedia Magazine’on CD ROM 


This is not a misprint. It's an honest-to-gosh offer for a FREE introductory 
issue of NautilusCD, The Multimedia Magazine on CD ROM. 

NautilusCD is the premier showcase of multimedia creativity. Our con- 
tributors are multimedia's superstars, wizards who can make your com- 
puter screen flash to life with moving pictures...play music or sing for 
you...dazzle your eyes with 3-D graphics...and even talk to you! It's an 
experience not to be missed. You'll get a subscription offer with your 
FREE issue, but no more will come—and neither will any bills —until you 
tell us “OK, I've gotta have it!” So call for your FREE issue now! 


To order call toll-free 1-800-448-2323 


Available in Macintosh and Windows versions. CD ROM drive required. 
Limited Time Offer. One CD ROM per inquiry. International callers-1 614 766-3165 


NautilusCD The Multimedia Magazine 
7001 Discovery Boulevard, Dublin, Ohio 43017 


with 24 other 
artists in the 
hottest, least 


professional 
sounding MIDI 


today! 


expensive, most 


Karaoke on the market 


Customize each song to fit 
your voice perfectly with our 
ae and speed controls. 

se any of our 25 song 
selection — from Broadway 
greats to today’s biggest hits 
— or create your own hits ... 
it’s easy since MIDI Karaoke 
uses standard MIDI files. 

But wait, there’s more ... 
Turtle Beach MIDI Karaoke 
is the only Karaoke 
application with the 
bouncing ball. Yes, from 
word to word, our bouncing 
ball guides you perfectly 
through the song so you sing 


TURTLE BEACH SYSTE 


the right 
words at the 
right time. 
most, most 
ae teas it’s the 
only Karaoke 
? st ei that 
lows you to 
record your own 
voice directly to the 
hard drive while you're 
singing and then play back 
the entire file — music and 
voice together!! 

So don’t get all shook up. 
Get all this and more for 
only $49! 

See your favorite dealer, or 
call 800-645-5640 
and order your 
Turtle Beach MIDI 
Karaoke today. 


WORKS WITH 








52 Grumbacher Road e York, Pennsylvania « 17402 e 717-767-0200 « FAX: 717-767-6033 
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CDROM 





Boost Your Productivity with These CDROMs 


BY WALNUT CREEK CDROM 


CICA MS Windows CDROM 

This disc contains a copy of CICA, the 
internet’s largest Windows archive, with 
hundreds of megabytes of MS Windows 
programs. Our friendly shell makes 
accessing all these files easy. Hundreds of 
utilities, including shells, disk utilities, 


The CICA CDROM 
changed the way I use 
windows! 


mouse and keyboard utilities, screen savers, 
backup/restore programs, diagnostics, and 
data conversion programs. Plus games, 
demos for many commercial Windows 
programs, fonts, icons and bitmaps. There 
are source code listings and tools for C, 
C++, Toolbook, Pascal, and Visual Basic. 
This disc is configured for Opus, RBBS, 
Peboard, Wildcat, and Spitfire BBS’s. Last 
quarterly update in April 1993. $24.95* 


Simtel MSDOS CDROM 
Packed full of the world’s 
highest quality MSDOS 
shareware — every DOS 
user should own this disk! 
With 8,818 files, Simtel 
contains something for 











everyone. Our friendly shell program will 
help you find whatever you need, whether 
it be utilities, communications programs, 
BBS’s, editors, documentation, databases. 
BBS index files. Last quarterly update in 
May 1993. $24.95* 


Giga Games CDROM 

An amazing collection of games, from 
classic arcade to the latest windows 
simulations to educational games for all 
ages. Sports games, adventure and card 
games, war games, visual entertainment, 
trivia and word games, BBS doors and 
more. Also features 7,500 virtual reality 
files, 1,000 D&D files, and 1,800 Go files. An 
easy to use shell makes it simple to navigate 
the disk. Includes utilities and “cheat 
sheets” for commercial and shareware 
games. BBS ready. Made in July 1993. $39.95* 


Hobbes OS/2 CDROM 

The Hobbes 05/2 CDROM is filled with 
2,/72 files from the largest OS/2 ftp 
archive, ftp-os2.cdrom.com. 636 MB of 
utilities to customize your working 
environment. It includes the most compre- 
hensive selection of shareware, freeware, 
device drivers, program updates and lots of 
useful information updated quarterly to 
help you tap into the hidden power of 
OS/2. BBS’ed. New friendly shell! Made in 
June 1993. $24.95* 
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CALL OR SEND EMAIL TODAY! 


Libris Britannia CDROM 
From the best British shareware 
library, over 600 megabytes of 
superb public domain and 
shareware for the IBM PC. This 
disc is biased towards the |= 
technical and scientific PC user Libris Britannia 
and includes extensive sections on 
electronics, engineering, mathematics, 
medicine, math and stats ham radio, and 
other specialist areas. With each disc you 
get a 124-page book which describes the 
software. Made March 1993. $69.95* 


Ada CDROM 

Over 560 megabytes of source code, utilities 
and documentation. $39.95* 

C Users’ Group Library CDROM 

A collection of user supported C source 
code from the C Users’ Group. $49.95* 
CDROM Caddies An great deal at $4.95 


* Shareware programs require separate payment 
to authors if found useful. 








All the disks are unconditionally guaran- 
teed. Please write, fax or call in your order. 
Shipping and handling is $5 per order (USA, 
Canada and Mexico). Overseas S&H $10, call 


Visa, MC, American 
Express and COLD) orders @cdrom.com 
orders accepted. fax +1-510-674-0821 


:: Walnut Creek CDROM 
4041 Pike Lane, Suite D-519 
Concord, CA 94520 
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lug in to POWER TR ANSLATOR™ sw 


from Globalink, the software pack- 
| age named “the most innovative of 1993” 
by Discover Magazine. 

POWER TRANSLATOR features 
speeds up to 100 times faster than 
human translators, easily-updated 
dictionaries of over 250,000 words and 
phrases, and a 90%-plus accuracy rate! 

Now, getting grammatically-correct 
translations of words, phrases or entire . 


documents in Spanish, French or German to/from 













The “Most Innovative” Software 
Of 1993 Is Also The Most Useful. 


eo, 
| 


English is as easy as the push 


of a button. 





Find out about 
the software package 
that’s got Discover Magazine—and a lot of 
other people—talking. Call Globalink today 
and ask about POWER TRANSLATOR, your 


ticket to world-wide communication. 


lobalink, Inc. 


9302 Lee Highway, Fairfax, VA 22031-1208 
Intl.: 1-703-273-5600 
Fax: 1-703-273-3866 


1-800-255-5660 


U.S. and Canada 








Perfect Gift for Windows” Users... 


' The World's Most Complete Bartending 
Reference Software For Home Or 


Professional Use! Just In Time For The 
Holidays! OVER 3,500 DRINK RECIPES! 


Order yours TODAY through 
the American Bartenders’ Assoc. 


Only *34” 


Version 2.0 
plus $2.95 S/H 


DARIENUTH Ost 28 


1-800-935-3232 


UneekWare, Inc./First Quantum Int'l ¢ Tampa, FL (813) 681-0061 
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Computer Selec 


With COMPUTER SELECT Get instant access to more now for your free, no-obli- 
you'll never again risk than... gation demo disk. Then, if 
making the costly mistake - 70,000 articles and you wish, you can sub- 
of acquiring the wrong abstracts each month scribe for $995,* 


product. Now, using your .- Complete specs for COMP U TE R 


own PC, you can identify, 
y y 70,000 hardware, soft- LIBRARY . 


evaluate and select the ware and communica- 

best products that meet _ tions products One Park Avenue, 

your requirements and_ »* Profiles of 12,000 com- New York, NY, 10016 
CALL NOW FOR A FREE 


your budget. Easy-to-use __ panies, includin 

search software lets you addresses and phone DEMONSTRATION DISK 
quickly retrieve the docu- numbers 

ments you need from the * 9,000 definitions of com- 212-503-4400 
vast database of product puterandtelecommuni- Computer Library and Computer Select 
reviews, specifications, cations terms. are trademarks and Data Sources 


announcements and buy- Discover the power of this Sanne ieatas Compan 1081 eu 


er's guides. new CD-ROM product. Call Communications Co. 
*U.S. and Canada only. Outside U.S. $1195 


The Most Complete 
Database of Computer 
Product Information 
Available 





PERSONAL-SCIENTIFIC 
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CAN THE MOST 
POWERFUL AND RELIABLE 
MATH SOFTWARE 
REALLY BE THE EASIEST TO USE? 


Engineers and scientists who use 
Macsyma consistently describe it 
as more powerful and more reli- “Users with heavy mathematics 
able than any other mathematics needs should insist on Macsyma.” 
software. Reviewers agree that 
Macsyma’s on-line help system is And, the most recent PC 
the best in the field. IEEE  Macsyma runs fully three times as 
Spectrum calls Macsyma “a_ fast as earlier ones on PC 
national treasure” and says: Magazine’s 1992 benchmark tests. 


Call 1-800-macsyma for a free demo disk today. 
® 
Macsyma 


A quarter century of software development is hard to beat. 
$349* 


For PC version in U.S.A. and Canada. Academic and quantity discounts are available. 
Macsyma is a registered trademark of Macsyma Inc. 

Macsyma Inc. tel: 617-646-4550 

20 Academy Street fax: 617-636-3161 

Arlington, MA 02174-6436 / U.S.A. 


1-800-macsyma 
1-800-622-7962 
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DELPHI, a leading international online 
service, now offers full access to 
: the Internet. You can explore this 
| ine 
FENDER: incredible electronic network 








PC OF cus 
yete att sy rs Of with no risk. You get 5 hours 
Pe ahe creas | 
rom t adat of evening/weekend access to 
— ee created a8 try it out for free! 
© er and a . Use electronic mail to exchange 
n . package FENDER messages with over 10 million people 
ange: sa pefore: throughout the world. Download programs and files using “FTP,” connect 
niam! . d in real-time to other networks using “Telnet,” and participate in “Usenet 
Boot nitor os Newsgroups’ the world’s largest bulletin board with over 3500 topics. If 
e€ , 4 ) ! ' ! : 
mb ot pres The you're not familiar with these terms, don't worry; DELPHI has expert online 
eq, —< yira assistants and a large collection of help files, books, and other resources 
cts you i-viral to help you get started. 
and, the Anan, and pee ) | 
to scan: cle ‘quture After the free trial you can choose from two low-cost membership 
om an : : : 
utility allo ectind you ft FENDER plans. With ee as low as $1 per hour, no other online service offers so 
n executes much for so little. 
our al . 
ce? Get Fe 5-Hour Free Trial! 
Dial by modem, 1-800-365-4636" 
Sales: (800) 892-6692 Press Return once or twice sinned Beate 
( -800-695- (voice) 
Fax: (404) 263-9381 iil cetaede lated Send e-mai to NFO@delpi.com 


; At Password, enter PMG3X4B 
American Tek (404) 263-8181 
Megatrends Fax Back: (404) 246-8787 *Current Internet users can Telnet to delphi.com instead. Complete details provided during the toll-free registration 
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PREMLER/WLNDOWS 
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ARE YOUR HARDWARE LOCKS 
GIVING YOU TROUBLE 


Numerous software programs on the market use elec- 
tronic physical lock devices, presumably to prevent 
unauthorized execution. However if you experience a 
problem with your lock, you may incur costly hours of 





ANNOUNCING 
™ The Most Complete 
Database of Computer 
Product Information 
Available 


With COMPUTER SELECT Get instant access to more now for your free, no-obli- 
you'll never again risk than... gation demo disk. Then, if 
making the costly mistake + 70,000 articles and you wish, you can sub- 
of acquiring the wrong abstracts each month scribe for $995.* 


product Now: using yout + Complete speca for 
own FU, you can identity, 70,000 hardware, soft- 
evaluate and select the — ware and communica- LIBRARY isi 











: : best products that meet __ tions products One Park Avenue, 
lost production time. your requirements and ~» Profiles of 12,000 com- New York, NY, 10016 
your budget. Easy-to-use _ panies, includin CALL NOW FOR A FREE 





search software lets you aaa penes and phone DEMONSTRATION DISK 
quickly retrieve the docu- numbers — 

ments you need from the ~* 9,000 definitions of com- 212-503-4400 
vast database of product puter andtelecommuni- — Computer Library and Computer Select 
reviews, specifications, cations terms. are trademarks and Data Sources 


é ce 
announcements and buy- Discover the power of this H eanacteanons Company O183t a 


er’s guides. new CD-ROM product. Call Communications Co. 
*U.S. and Canada only. Outside U.S. $1195 







SafeSoft Systems Inc. specializes 


in producing quality software and will emulate the Sentinel Pro 
hardware products to eliminate the 







need for lock devices. Our products 

are designed as insurance to protect J will emulate the Sentinel C, Scribe 
your software investment against 

costly downtime in the event your [ *Rainbow Technologies is not affil- 
lock device is stolen, lost, damaged J iated with SafeSoft Systems Inc. 

or fails. Lock devices are made SentinelPro, SentiinelC and Sent- 
from static sensitive CMOS cir- inel Scribe are registered trademarks 
cuitry that is subject to physical of Rainbow Technologies. All prod- 
and human mishap. ucts are intended for licenced users. 


ROM BIOS UPGRADES 


100% IBM compatible Complete documen-|  WOFld. Guaranteed lowest 
ion ¢ 0 ion * Complete os 
set up in ROM ¢ Free Intel Chip Puller pr ices all the time + 


* IBM 

* Acer * AMI “SPECIAL OFFER” 
Leading Edge *Micronics 

* DTK » Hyundai Get a FREE copy of PCSAFE™ 
* Dell ¢ Sanyo shiti H 

oe Eee utilities package with every 
* Northgate * Wells American * Epson order. Retail value $149.95 
AND hHIAaNY MOoR- LIMITED TIME OFFER. ONE PER CUSTOMER. 


ORDER TODAY Ea) f= UNIC@ RE 

1-800-800-2467 ae 

| = i << _-— een 
1538 Turnpike St. « North Andover, MA 01845 


MA,FL,CA OFFICES ((s10l 3) Molslobiol- Sols Mara @l (ol0\o) Molstonmercle) 


These intelligent printer ports will SAFESOFT SYSTEMS 


not only add or replace aregular | 201-1111 MUNROE AVE. 
printer port, but comes with intelli- WINNIPEG, MANITOBA 
gence to emulate most of the curr- CANADA R2K3Z5 

ent *Rainbow Technologies lock Ph. (204)669-4639 or 
devices. Fax (204)668-3566 


UTILITIES-INFORMATION RESOURCES-WINDOWS 





CIRCLE 789 ON READER SERVICE CARD 


CIRCLE 787 ON READER SERVICE CARD 
DECEMBER 21, 1993 PCMAGAZINE 417 


Put Your Modem 


2 


| wiwaukes,wi (ER MHIOTCROARD CUT CHANNEL 1 
f itch :  444-789.4910-RE : es gndak 5 spl VAS pe INTERNET. C one © Stocks 


24.237 BES i f _sGambriage e. Ms 


i oe ef ~ 


Voice 


For Excellent software, information 
and entertainment here are the best 
BBS numbers tn the country! 
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QuickTime Movies & Introducing the First Adult 
== Photos on CD ROM. | Photo CD 


Special Introductory Price 





More movies More photos More fun | of $129, save $70 
#300 Mac CD ROM $129.00 
#301 PC CD ROM $129.00 
#302 Mac 3-floppy set $29.95 | see ex-Playboy Playmate, Teri 
#303 PC 3-floppy set $29.95 Weigel, in the first adult Photo-CD. 
CD ROMs contain Interactive Bare Assets Florida's sexiest women Enjoy these live action images, 
Movies & Photos. QuickTime and #100 Mac CD ROM $99.00 | elare) Kote |ce] ea\q1e me 0isiare miai=miliaaliale) 
viewing programs are included. #101 PC CD ROM $99.00 of this critically acclaimed movie. 
‘ P ‘ : #102 Mac 3-floppy set $29.95 
! ‘ : 386, S 5.0, ‘ ; ‘ 
ALAMBEAM VCA akin ee #103 PC 3-floppy set $29.95 | Experience the hottest trend in 
optional sound card. * : j = 
Macs require: LC or higher, 4Mb RAM, Glamaur Gals of 71943 NostalgicNudes adult entertainment, Photo-CD 
color menor, #200 Mac CD ROM $64.95 iK-Telalate)(ole are] <—ne(e [0] Da @) cme) 
ee #201 PC CD ROM $64.95 olan=>.<olliiale mata =\V.- RO)MSIE] eL=lie) 





quality imagery. Discover the power __ Starring Former Playboy Playmate 


nbn TER! WEIGEL 
VVilate (o\Vsm DI@\sKe atoll V)-\O@nY-1cslelas | 


oie ]|(e]10)(> a @lial=)miliissmelel|(ele)(>¥ 
CIRCLE 791 ON READER SERVICE CARD Must be 21 to order. 


(800) 940 2040 - orders #202 Mac 3-floppy set $29.95 


(407) 242-2040 - inquires (407) 242-8682 - FAK yee Fe ete $29.95 


Space Coast Software - 3128 Lake » Washingen Rd #244, Melbourne, FL 32934 USA 


ORDER HOTLINE 
. (800) 354-5353 


Fax (305) 426-980 | 
BBS (305) 428-0012 
DY=Yol[=1alalelelitiose 
(305) 426-4552 


P.O. Box 4188 
~~ Dept. # 63 
“Deerfield Beach, FL 33442 
Photo CD Symbol is a 
trademark of Kodak used 
Ulare(=ialexcianis) 


FREE ADULT CD- 
ROM SAMPLER!! 


...lry before you buy. 
Provocative Demas from 

the Best Selling Adult GOs 
Hidden Obsessions, NightWatch 
Interactive, Secrets, InterActive 


Adventures of Seymore Butts, 
Chameleons, Dream Machine ... 


800.882.6959 
dealer inquiries 310.453.5068 
Shipping and Handling not peed 




















PHOTOS : CD-ROM 
3-424 Gils with Girls - 200 photos.......... 79.95 
3415 Overexposed - 200 photos............. 79.95 
O40 Heavenly Bodies v.1 - 200 photos,.79.95 
INTERACTIVE: CD-ROM 


Adult Movies/Images 
Adult Games, Party Lines 


3419 WioniWaich Interactive ................. 5Y.95 : 

o422 Adventures of Seymore Butts......59.95 Live Adult chats and Games 
B-418 Fox Pack - adult GaMCS.ccesecccsnsus 59.95 64 lines always open 
BAZG DESKIOD MISHOSS oocccccsscsssecesees 49.95 Maitimerlaits accepted 


You're a aac Fo spying on +=DISK: INTERACTIVE 

the voupuOUS NR Sreakin | 3-26 Strip Poker/Blackjack .................. 39.95 
Net DOG OOM Tr avervyovale | 3-25) =PCFoxes - adult fun... eeeeessessssnsn 29.95 
fantasy. DISK: PHOTOS & ART SETS 

20 images in 38-bit color. Picture viewer included. 
3-10 Model Sampler - nude photos........... 29.95 
319 Boris Vallejo - fantasy art................. 29.95 


Call BBS at 
800-466-6336 


903-697-5100 


SuperVGA GIFs, Movies 
aM APANIES 
Voice 503-697-7700 


MaxiPic 








ORDER NOW 1-800-922-3556 1-619-578-6969 FAX-1-619-536-2397 


MUST BE 21 OR OLDER TO ORDER * DEALER INQUIRIES WELCOME 
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IR ed suv ull f > , Mystique of Orient $50 
\ ais Pp ' ctures Fi ovi feature ‘D New Wave Hookers $50 
and animation. ; ; RimFire Pacific #1 $55 
Adult Ref. Lib. 35] 101 Positions #1 or #2 $50 | Seedy ROM Movie $50 

Inside Microsoft Windows is guaranteed to Amateur Models After Dark Trilogy $52 | Tracy Love You $50 

American Girls 5] Best of Vivid Clips $52 | Interactive 
help you get the most out of Windows. But Husiy Babes # 2 CollegeGirs $50 | Adult CD'e 
don’t take our word for it. See for yourself. Digital Dreams 36] Condo Cuties $50 — 


Ecstasy 39| Hidden Obsessions —_ $55 | Digital Dancing 
Subscribe today and you'll get 13 issues for the price of 12 for High Vol. Nudes House of Dreams $55 | Dirty Tale 
Southern Beauties Kama Sutra $50 | Doors of Passion 


only $39! If you decide Inside Microsoft Windows is not for Gitar Sinhmare Sl 1A. Strippers $55 | Dream Machine 


you, mark “cancel” on your invoice and return it. Your free Sweet Dreams 39] Legends of Pom #2, $50 | Nightwatch 
bonus issue will be yours to keep with no further obligation. ere ga) YY Furst Time 0 
Call for your FREE ISSUE today! ORDER HOTLINE Include S&H $5. 
CJ) Cware —(VISA/MC) §-5))-55 5-855 International $12, 
P.O.Box 36, Normal, IL 61761 Tel: (309)862-1836 Fax: (309)452-7760 
CIRCLE 796 ON READER SERVICE CARD 
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ADULT 


Please mention code V5NW 








HARDWARE/BOARDS/COMPONENTS/CHIPS - COMPUTER SYSTEMS 


xX’ MAS CHEE AT STOCKING 


TUFFER PRICES! 


“We Are The Leader In Price And Service® TYAV T)ELIVERY' o> 240. 


Our VESA 486 Systems 
Include: 
¢ 106-210 Hard Drives Expandable 
© 1.2 Mb and 1.44 Mb Floppy Disk Drives 
© 1024x768 VESA, SVGA, 256 Colors 


¢ 2 Mb Memory 
Expand to 16 Mb 

© 106 Mb Hard Drive 

¢ 14" Color SVGA 


¢4 Mb Memory 
Expand to 32 Mb 


¢ 130 Mb Hard Drive 
¢14" Color SVGA 


¢4 Mb Memory 
Expand to 32 Mb 


¢210 Mb Hard Drive 
¢ 14" Color SVGA 


¢ Local Bus with ISA/EISA 

¢ 101-Key Enhanced Keyboard 

e Serial Mouse 

¢ Pre-installed MS DOS 6.0 
and MS Windows 3.1 


¢ 4 Mb Memory 
Expand to 8 Mb 


¢ 120 Mb Hard Drive 
* Color Display 


Mes? ARTISOET” a 


ieee inside 


LIFETIME TOLL FREE TECHNICAL SUPPORT 1-Year Warranty « Visa, MC, AMX, and Discover 


-. 386, 486, etc. ASSEMBLED To Your SPECIFICATIONS * DEALER INQUIRES WELCOME! 


1G mputers™ 


REMIT 


Office & Home Computers 
Network/Servers © Remote Booting 


¢ Call-in & activate computer On or Off 
with touch-tone control. 

e 1-10 Selectable rings with answer 
machine compatibility. 

e Increase security. Save energy. 
Extend hardware/ disk life. 

© Compatible w/all communications & 
remote control software. 

e Additional Multi-Unit Remote Control 
options available. 

e UL listed - FCC Registered- 
Fully Guaranteed. 


~ Vant Systems Inc. 5210 Lewis Rd. Bide. 3 
Agoura Hills, CA 91301 
1°800°266¢1733 Ext. 140 
Tel 818-706-1733 Fax:818-879-2643 
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LOW 
WAREHOUSE 
PRICES! 


1MB SIMM 70ns $39 4MB SIMM 70ns 5146 

100ns =80ns 60ns 

$4.95 $5.25 55.35 

54.99 $5.99 %5.99 

$8.99 510.50 512.99 

80ns = 70ns = 60ns 

1Mx93 chip SIMM ‘39.00 539.00 °43.00 

IMx99 chip SIMM *°41.00 °43.00 °45.00 

4M x99 chip SIMM 5145.00 5146.00 *169.00 
1M x 36 72pin SIMM 5169.00 
4M x 36 72pin SIMM 5679.00 


MATH CO-PROCESSORS /CPUs 

25 INTEL 574.95 

INTEL $79.95 

CYRIX 556.47 

CYRIX 563.52 

CYRIX $73.00 

66MHZ INTEL  °529.00 

50MHZ INTEL  °359.00 


CACHE MEMORY NOW IN STOCK! 


408-559-0603 


FAX 408-559-0301 
2059 Camden Ave., #330 San Jose, CA 95124 
_ All merchandise 100% guaranteed. We accept VISA, MC, Discover, 
~~ CODs and company PO's with prior approval. Price, delivery and 
_  manu-facturer subject to change. Minimum order $100. Returns 
require RMA; non-defective returns subject to a 15% restocking fee. 








Atlanta 





1-800-3 76-BALL 


FAX ORDERS: (404) 454-7993 
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26B DAT Tape Drive-NEW! 
Hewlett Packard HP-35450 
5.25” full-height internal $ | 
SCSI-2 © 1-yr. warranty 


Ce} o7:¥, lero], 1 P.¢ 


Portable Ink-Jet Printers 
¢ Model 180 Si | 79 


192 dpie 3 lbs. ¢ NEW! 
"Sao dple site. «new OQ 
7OOMB Tape Backup System 
Cipher QFA-700 $ 9 
QIC-02 card, software ¢ recert. 


NEC External CD-ROM Reader 


InterSect" CDR-74 


MultiSpin” ¢ 280ms seek wenn °2G9 
NEC Recertified 


"| AY TEM Lines 294-5900 
Fax: (617) 254-3848 
aastke INC] BOSTON, MA 
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436 


55/66 MHZ 
motherboards” 
& systems from 


5228 


“MADE by IBM 


3 YEAR WARRANTY 
15 Days Money Back Guarantee 


For immediate information, call 
(718) 335-9725 from your fax. 
Fulmark Corp. 73 Spring St.,#407 
NY, NY 10012 
Tel. (21 2) 274-1194 


Fax (212) 274-0803 
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CD-ROM Mini Tower 


These CD-ROM towers are configured with high perfor- 
mance, double speed Texel CD-ROM drives. Texel drives 
are recognized globally for their superior data transfer rate 
and access speed. They resist their environment con- 
tamination; feature dust proof construction; are CD-XA 
ready; Kodak Photo CD Multisession compatible and are 
SCSI-2 compliant. 


Boffin Towers 
come with... 


e Internal 
SCSI cabling 


e¢ Mounting rails 
e CD caddies 


e External SCSI 
cable 


e One year 
limited warranty 


Network Ready Senin as low as 
4 Bay Towers $2595 


Featuring COREL Network 
Manager with CD-ROM 
Network Loadable Module (NLM) 


4, 5, 6 and 7 Bay Models available 
Can also be configured with 
Toshiba CD-Rom Drive at additional cost 


BOFFIN 612-894-0595 


FAX: 612-894-6175 





Le 
2500 W. COUNTY RD. 42 « #5 * BURNSVILLE, MN 55337 
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COMPUTER SYSTEMS 


SGNUYDataPort™ servant sere wos 


M@ Versions for MFM/RLL, SCSI, and IDE 

M@ Use in a variety of CRU and other enclosures 
m@ “Ruggedized” for high reliability 

Mm FCC verification 





SECURITY/PORTABILITY/BACKUP 


Remove your hard disk to prevent theft or unauthorized use. Transport your 
disk easily from one host computer to another. Store “ready-to-run” backup in a 
secure location. 


Features the same rugged and reliable removable 
data storage unit used in the new CRU DataRAID™ fault-tolerant disk array 
system. 


CRU Distributors: Tech Data, Gates/FA, C.B.C., D.S.S., Comstor, 
Arrow Electronics, Mini Micro. 


CONNECTOR RESOURCES UNLIMITED, Inc. 
Tel: 408-957-5757 * Fax: 408-942-0862 


IBM 
: COMPAQ 
& Major 
@ Brands 


e Save 25% to 70% off New! 
e Refurbished with 1-yr warranty. 
e 10-day money-back guarantee. 
IBM- COMPAQ: AST -TOSHIBA & birt 


Computers from 
286’s from 


486’s from 
Notebooks & Portables from:.$ 399 
Printers & Lasers from $ 129 


Call 800-545-2313 Patt 
i? — Yellow Pages 


ality & Service Since 1980 
CIRCLE 558 ON READER SERVICE CARD 


y 


Pee ey BELO VEEL yy | 


Full 3 year warranty. 


486 DX/80 MHz Vesa Local BUS. ...::0001000s200292,995 
256K Cache, 16MB RAM,340MB IDE, Dual Floppies, 


U.S. Patents 4,941,841, and 308,052 
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The Perfect PC Give-a-way 
WIN THE PERFECT PC* 


1,501 Prizes. Hundreds of Instant Winners. 





NOTICE: The contest response has been less than 
anticipated. At the current rate of entries, almost 
every entry will win a prize. Call now and the 
chances are you will win in the drawing. 





$15,990 Retail Value 


=> (or) 
All This for $4.99 A Call 


EVERYONE RECEIVES EXCEL 
COMPUTERS 1994 CATALOG 
& A $5.00 DISCOUNT CERTIFICATE = = = 


I * Contest starts Sept. 23, 1993. Ends 12-16-93. Each call costs $4.99. Prizes will be awarded in time for delivery to your address by 12-23-93. 500 second place 
($20.00 value) and 1000 third place ($10.00 value) prizes. Write for complete contest rules. Available in all 50 states in USA except void in MN, LA & GA or where 
] prohibited. No purchase necessary. Must be 18 years of age to enter. Entries may also be mailed (on a 3x5 card) w/name, address & telephone number to: Perfect 
: PC, P.O. Box 706, Absecon, N.J. 08201. No computer generated or duplicated entries will be accepted. Only original handwritten cards. Entries must be post- 
marked by 12-15-93. South Jersey Information Publishing, 151 Navasink Ct., Absecon, NJ 08201 





ee ee ee ee 











Virtual reality, advanced 
voice recognition, speech 
synthesis, full spectrum 
sound wave manipulation 
and movie video editing 
are just a few of the 
choices available. 


2S, 1P, 1G. VGA Windows Accelerator 1MB on VL-Bus, 
SVGA 15”color monitor 1024x768 .28mm non-interlace, 
101-key Keyboard, MS-DOS 6.0, Windows 3.1. +Mouse. 


Custom Systems built right 
for your needs... right now! 





ice: (203) 761-9363 
AX: (203) 761-9358 
S$: (203) 761-9368 


All systems FCC class B approved 


gee carayette mive Call: (800) 883-0900 


(516) 921-0900 Fax: (516) 921-0977 


CIRCLE 559 ON READER SERVICE CARD CIRCLE 560 ON READER SERVICE CARD 








DECEMBER 21,1993 PCMAGAZINE 421 





COMPUTER SYSTEMS - INPUT/OUTPUT DEVICES/BARCODING 


PENTIUM - 60 MHz 


Since 1985, MSE has been dedicated to bringing you high- 
quality American designed, engineered and built computer 
systems for a wide range of applications. Now, for our 9th 
anniversary special, we are proud to introduce our fastest 
and most powerful machine. The Pentium — 60/66 MHz. 


Low Cost Intel 486SX-25 MHz VLB $695 


@ Mini-Tower Case, 32 Bit CPU 
@ Upgradeable to DX2-66Mhz 
= 4 MB RAM, expands to 32 MB 


Orchid VL 486DX-33 MHZ 
@ 80486DX-33 CPU, 4MB RAM 


@ 125 MB Fast Drive (15ms) 
m@ 1.44 MB Floopy Drive 
@ 2 Serial/Paralle! 


m Enhanced Keyboard 
@ 128k Write Back Cache 
m 33Mhz add $75 


MicroCache 486 EISA - 33MHz 


w 80486DX-33 CPU, 4MB RAM 





@ 1.44MB Floppy Drive 

m@ 210MB Fast Drive (12ms) 
@ 128k Cache 

w Enhanced Keyboard 

@ S0MHz DX2 add $100 


w G6MHz Dx2 add $200 $995 


Motherboard 
Special 

@ 486SX-25MHz w/4MB RAM $399 
@ 386-33MHz w/128k Cache/4MB RAM $349 

@ 486-33MHz w/128k Cache/4MB RAM $599 

@ 486-50MHz DX2 w/128k Cache/4MB RAM $699 
@ 486-66MHz DX2 w/128k Cache/4MB RAM $799 
@ 486 PCI-66MHz w/128k Cache/4MB RAM $999 
@ 486 EISA-66MHz w/128k Cache/4MB RAM $999 
@ Pentium-60MHz w/512k Cache/4MB RAM $2099 


Hard Disk SCSI-II 

@ Micropolis 3.0GB MC-1936 $2499 
@ Micropolis 2.0GB MC-1924 $1999 
@ Micropolis 1.7GB MC-2217 $1299 
@ Toshiba 1.0GB $799 

@ Quantum 525MB $549 

@ Maxtor 340MB $349 


VESA Local Bus 

@ Orchid 486DX2-66MHz VLB w/4MB $799 

w Micronics 486DX2-66MHz VLB w/4MB $999 
@ Orchid S3 VLB 1MB $149 

mw ET-4000 W.32 VLB 1MB $129 

w Weitek P9000 VLB 2MB VRAM $399 





Sales Hours: 
Monday - Friday 
9:00 AM - 5:30 PM 
perer! 
10:00 AM - 


Prices subject to change 7fom ale) item 


“With its snappy DX2/50 processor, MS 
Engineering's MSE 486E|SA-50MHz would 
be a wise choice if you tend to do 
processing-intensive work." 


@ 1.44MB Floppy Drive 

@ 340MB 12ms Hard Drive 

@ 128k Cache, Pentium ZIF VLB 
w 50MHz DX2 add $100 

@ 66MHz DX2 add $200 


$1295 


Power PC 
Pentium P5-60 MHz 
@ Mini-Tower Case, 64 Bit CPU 

m@ 4MB RAM, 512k Cache 
@ 525MB 10ms Hard Drive 
w 1.44MB Floppy Drive 

@ Enhanced 101 Keyboard 





$2795 
CD & Multimedia 


SCSI/NT Compatible 
m NEC CDR-84 JD-1 $399 

m NEC SCSI Host Adapter $99 

m NEC CDR-74-1 $599 

@ Adapter VL-SCSI II $299 

m Pro Audio Spectrum 16 $159 

@ Toshiba CD-3401 (200ms) $399 


PCI Local Bus 

m PCI 486DX-33MHz w/4MB $799 

m PC! 486DX2-66MHz w/4MB $999 

w PCI S3 w/1MB $169 

m PCI motherboard includes: PCI IDE/SCSI/ 
16550 UART on board 


MS ENGINEERING, INC. 


10601 S. De Anza Blvd., Suite 214, Cupertino, CA 95014 
(408) 257-4249 FAX: (408) 257-4398 





486, 386 and SX are trademarks of Intel Corp. 
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Urls Y\VRGO Ds LEADER) 
DOSS Il AGAIN. 


KEYBOARD WEDGE SOLUTIONS! | 


800 TECHNICAL SUPPORT 


30 DAY MONEY BACK GUARANTEE 


»*SAME DAY SHIPPING 


2 YR LASER SCANNER WARRANTY 1. 800- 4 8 6- 06 20 


EAST COAST 


DATAIISION 


1-800-486-9585 


DIAN DR., IVYLAND, PA 18974 
10421 BURNHAM De, GIG HARBOR, WA 98335 WEST COAST 
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AND 


NTERNATIONAL®» 


LOW PRICE, 








FAST SERVICE 





TEL: (415) 861-8330 
FAX: (415) 861-8380 


GET OUR CURRENT PRICE CATALOG 
PROGRAM WITH 25,000 ITEMS!! 








N FRANCISCO, CA $4103 





16S 8TH ST., SUTTE 309, $ 
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GOVERNMENT, 








BAR CODE PRINTING 
AND READERS 


AN 
Wy 


m Bear Rock Labeler™ for Windows. ™ 

















Label and envelope design software with 
full bar code support. 


@ PrintBar.™ Precision bar code fonts for 
Macintosh™ , Windows ™ or OS/2.° 


m Printhar ll."“ DOS memory-resident bar 
code printing program for PC's. 


= CodeScan.™ Bar code readers. 30 day 
evaluation, 5 year warranty. 


Ask about special discounts! 


1-800-282-7625 
Bear Rock 


TECHNOLOGIES 
4140 Mother Lode Drive * Shingle Springs, CA 95682 
(916) 672-0244 « FAX (916) 672-1103 
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a Your One Stop Source for Bar Code Solutions 
HS Quality » Performance « Value MS 





Easy-to-Use Labeling Software Value Packed 


NEW! | Portable 
Terminals 
- Easy to upload data 

and to program. 

- MS-DOS compatible 
terminal available. 

* Multi-memory options, battery backup. 

- Applications include: Inventory 

Low Cost, = Control and Retail/point of sale. 


Pap sal opening Programmable as a printer driver. 
Stripe ee Bar Code Readers for IBM 


, Compatibles, Mac, KS-232, 
- Versatile: Tracks 1,2,5, | Network Industrial Terminals, 
- Bi-directional and durable. DEC, WYSE, IBM, HP, and other 


Low Cost 


Software Keader C NEW! ) 


- Eliminate external box 
with decoding software. - Available for Windows 
- No power supply needed for and easy to use. 
notebook/ laptop. - Suppliers of Zebra and Sato 
* Windows, RS- 232 and PC Wedge Version. bar code printers. 
- Applications include: Field Sales/Order 


entry and inventory, document tracking 
and shipping and receiving. <p> 


Select the Scanner You Need 





* For all dot matrix, laser, 
and bar code printers. 








- All types, configurations, sizes. 
- Largest selection of Hewlett- 








Packard wands available. - Excellent for retail Hard-to-Find interfaces 
- Lasers, CCD, slot, wand and industrial usage. - Plug and play. » Easy Setup. 
and POS/Retail Table-Top scanners. * RS232 and PC Wedge - No software needed. 
* HP wands with built-in decoders. versions and encoders. * Multi-input versions available. 


Call About Our 30 Day Money Back Guarantee! Variety of Payment Options! ¢ Toll Free Technical Support! 
Next Day Delivery! « Over 100,000 Satisfied Users! Technical Support! 
Full 2 Year Warranty on Keaders and Wands! 


International Technologies & Systems 
9201 Forest HIIl Avenue, Suite 108, Richmond, VA 23235 * 655K No. Berry St., Brea, CA 92621 
CALL US! Eastern USA (800) 826-1688 + Western USA (800) 228-9487 
International Call (804) 272-0138 + FAX (804) 272-0357 + (714) 990-1880 + FAX (714) 990-2505 
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Now You Can LAN Bar Code Solutions! 
New LANDpoint® PC’s 


@ Simple application development with 
DOS-based tools 
® Connect directly to NetWare®, LANtastic®, LAN 
Manager, and TCP/IP Networks 
© Built-in bar code and mag stripe capabilities 
@ Select from three package designs: 
® Compact size: 9.0”W x 5.0"H x 1.5"D, 1.7 Ib. 
® Heavy-duty FACTORYpoint™ resists water, 
chemicals, and dust 
@ TIMEpoint™ for Time & Attendance/Access 
Control features built-in badge reader 




















BURR - BROWN® 


e S To receive your FREE copy of “Using Bar Codes on 


LANpoint Systems® fies ain a LAN” or to learn more about LANpoint, call 
Division NetWare’ (800) DataLAN or fax (602) 741-4245. 


LANpoint®, FACTORYpoint™, TIMEpoint™, LANpoint Systems®, Burr-Brown Corporation; NetWare®, Novell, Inc.; LANtastic®, Artisoft, Inc. 
Developer Tested Only. Novell makes no warranties with respect to this product. 





_— 
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The Complete POS solution 


Hardware/Software Systems 


Complete system starts at $1,499 (computer in register). 


MTl's Watchdog Series O 
Big Shop Power at Small Shop Prices 


Wh at Sets Mil Apart? MTI has everything you need to get as computerized as you want, and 


NOW it’s affordable. Our award-winning systems are operating in 
«Eleven years’ POS experience 
a thousands of retail stores and have been for eleven years. That experience 
- Award-winning software : 
; means everything to you. It also means quick and capable technical 
- Aggressively responsive support : ; . ae 
Pais ah broad Onion support. For scanning, inventory, POS, purchasing/receiving, layaway, 
P special order, check out MTI’s Watchdog Series. 


aga esa 
DEALERS: We have the most aggressive dealer program around 

Call now to begin saving (ARR 
055 Comprint Court 800 433-4POS (4767) ~~ 
aithersburg, MD 208/7 (301) 948-8800 - Fax (301) 948-9125 


STARTING AT 








G) O 
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BAR CODE 


Software for Windows 
{NPT 0 ONE EVE VALI OEM 1 


e Easy-to-Use 

@ True Graphics - Not a "Font" 
© Paste into Any Windows app. 
@ Full DDE Support 

® Rotation. Text. Color 

e Fully Scalable. eWYSIWYG 
e 90-Day Guarantee 


Only $199. Call for Info. 


800 SCAN 004 


Code 39, 128, 93, UPC, EAN, 2of5, Postal 
Codabar, PDF417, etc.. 17+ Symbologies 


T.A.L. Enterprises, 2022 Wallace St. 
Philadelphia, PA 19130. (215) 763-2620 
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iit ia 


Keyboard wedge readers for PC, I AT, PS/2, 
Mac, Terminals. No software change required 
Readers w/RS-232, RS-422, DTMF output and 

multidrop protocol 
Reads UPC, EAN, Code 39, 11, 128, Interleaved 
2 of 5, Codabar, MS! 
eWand, Slot, CCD, Laser, Magstripe 
Reader w/steel wand - from $298 
Bar code labeling S/W - from $99 
¢ Direct from manufacturer 
30 day money back guarantee 
eReseller's Discount available 
e Fingerprint verifier 
Please call for free catalog 


800~765~2271 


IBS-Intelligent Barcode Systems 
16031 Kaplan Ave., Industry, CA 91744 
Tel:818~968~6265 - Fax:818~968~5527 









































AUTOMATE 


Your Business 
... With Point of Sale 








BASIS ™ (Since 1987) 
POINT-OF-SALE & INVENTORY CONTROL 


e Affordable & Easy to use 

¢ Amazingly powerful software 

e Your solution to customer tracking, inventory 
control & reports 

¢ Fully integrated with scanners, cash drawers, 
receipt printers, bar code printers & portable 
readers 

¢ We provide the Hardware/Software solutions 

¢ Nationwide Technical support provided 


Valencia Computers 
28309 Avenue Crocker, Valencia, CA 91355 
(805) 294-6313 
***M/C & Visa 


***Kasy Financing 
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INPUT/OUTPUT DEVICES/BARCODING - MASS STORAGE DEVICES 


Bar Code Headquarters 


Labeling Software hora 
For Dot Matrix or LaserJet 


Offices in USA 














and Europe! 


Bar Code Readers 
for PC, XT, AT, PS/2, Mac 
and RS-232 Terminals 


Portable Bar Code Readers 









for PC,XT,AT,PS/2,Macintosh, 
and Serial Interface Computers 


LA m@ Any Format, 

Bic a Any Size Label m Battery Operated Reader — 64K or ah 
aE FORMAT/SIZE al @ WYSIWYG Or ei Kybd Or Serial upload . 

é im rd asin < Text Design m Optional voice messages ii. = 






































' m Easy, Powerful 
= Formats for Sears, K- Mart Penney’s, 
WalMart, TCIF, Logmars, AIAG, etc. 
m Bar Codes: UCC-128, UPC/EAN, 2o0f5, 
MSI, 11, Codabar, Code 128, and Code 39 
m Big Text and PCX Graphics too! 
m Powertul, Versatile, Easy to Use 
mw Imports ASC)! data files from dBase, etc. 
mw LabelRIGHT ' for Windows — $379 
m Above Label Printed by LabelRIGHT $279 


tell operator what to do 
at specified errors and 
at data entry steps. 
Messages are pre- 
recorded by microphone 
and broadcast thru built-in 
speaker or earphone. EASY! Any language. 

m Wand, CCD or Laser Input 

m UPC/EAN, 128, 20f5, MSI, Code 39, etc. 

m Real Time Clock for date/time stamps 

m Double duty as Non-portable Reader 

m Very Easy to Program! Custom Prompts. 

m Complete 64K unit with Wand — $799 

m 256K Unit with Wand and Voice— $999 


Ordering is Easy! 
In US or Canada Call Toll Free 


800-345-4220 


In Europe call information for Toll Free numbers to our Swiss Office 





m Attaches as 2nd Keyboard 

m UPC/EAN, Code 128, 20f5, MSI, Code 39 
m Wand, Magstripe, CCD, Slot Badge or Laser 
m@ All European Keyboards Supported 

m Superior Read Rates. Made in USA. 

m Top Rated by Independent Reviews 

m Complete with Laser Scanner — $1295 

m Complete with Cordless RF Wand — $495 
if Complete with Corded Steel Wand — $399 












Thermal Transfer Printer 
with Labeling Software 


i _ mFargo’s Allegro Thermal 

| Transfer Printer 

a Up to 4"label width 

> m Small size, only 20 Ibs. 

~ @ Prints UPC/EAN, 2of5, 
Codabar, 128, Code 39 

m Prints scalable text and PCX graphics 

m Packaged with LabelRIGHT Thermal 
software, serial cable, ribbon and labels 



















a Made in the USA 
a Free 800" Support 

= Qualified P.O's Accepted 

= 2 Year Warranty on Readers 
= Same Day Shipping 








m Complete package, ready to use — $ 1895 ! Swiss Office: US Office: 
P P d y i] Free UPS Blue in US Riitistrasse 6 3004 Mission Street 
9050 Appenzell, Switzerland Santa Cruz, CA 95060 






408-458-9964 fax * 408-458-9938 





a 30 Day Money Back Guarantee 


71 87 51 17 Fax © 7187 51 15 


WORTHINGTON 


Ds Wo Sk On OO tn Oe 


g HARD DRIVE} 
KOLESALERS | 


) 


a a To) PEL) 


, CONNER IDE DRIVES 


-CD-30174 170MB 17ms_ $195 
CP-30254 251MB 14ms_ $235 
CP-30544 540MB 10ms $659 


QUANTUM SCSI DRIVES 


| PD-127S 127MB 17ms_ $199 
_ PD-240S 245MB 16ms_ $262 
PD-525S 525MB 10ms_ $735 
D-1225S 1.22GB 10ms $1,085 


SEAGATE IDE DRIVES | 


ST-3096A 89MB 14ms $173. 4 
ST-3144A 131MB 16ms_ $179 | 
ST-3290A 261MB 16ms_ $239 | 
ST-3550A 452MB 12ms_ $465 | 


SEAGATE SCSI DRIVES |e 


ST-11200N1.05GB 10ms $936 _ 


ST-12400N 2.1GB 9ms $1799 
— yee i STOCK 
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rev ec 


mpd 00) 


“Double disk a is based on use of DOS 6.0 data compression utility 
al cr other disk capacities. 


High Mee i Size 

« Packs up to 680MB’ in a 
compact, portable te 

Plug 'N Play with Ho bs 

« Plugs into any portable or PC's 
printer port and allows simul- 
taneous printer operation. 

Great Backup 

e Easy, much faster than tape 
and no messy restore. 















* Fills in as a primary disk if 
your internal drive fails. 


eae ave Offer 
seo & Security 
Secure your data easily. 


male 
Unplug Mobile Disk 


clo FA 40) 945-0946 
=" 4.800-873-VALU 
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MASS STORAGE DEVICES - SOFTWARE - BUSINESS APPLICATIONS 


FFlow 
CHURCH papi wep eed bicgb ales 
SOFTWARE S| 





rimerica’s most popular, most complete, 


Full Featured 
9- Tracks 


& 3480 Cartridge Drives 
ALL DENSITIES 





and most affordable solution for the mail 
order business—order entry/review, credit 
card processing with draft capture, UPS 
manifesting, profit analysis, accounting, 
telemarketing, list management. Clipper 
compiled, dBase II] + files. Single and 






Qa 
rr 
re 
wes, 
V) 
VV) 
~ 
U 






Multi-user versions. Find out why more 
Super people buy MOM after comparing! 
Software f Kt wh Demo kit $25 refundable deposit. 
& iscover Tor yourseil why 
Support more churches are choosing MailOrder Manager 


THE BUSINESS AUTOMATION SOL 






Power Church Plus.® 
Try out the leading member- 






Dydacomp Development Corporation 


Exceptional 150 River Road, Suite N1, Dept. PCM 








Speed & Reliability Montville, NJ 07045 
Auto Threadingtoadine ship and accounting package. ree ERT eT 
SUS) Call today for your 201-335-1256 
PC 286/386/486 free full-working Demo. 
SUN/IBM/HP WORKSTATIONS 





F1 SOFTWARE, 
208 Ridgefield Drive, 
Asheville, NC 28806 


(800) 486-1800 ay RFF ELECTRONICS 


1053 Banyan Court, Loveland, CO 80538 


800/842-0708 


HAUPPAUGE, NY 516/273-5900 


eel om WV 
PERIPHERALS 
7 ibddX 







The Only Professional Choice 
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9 TRACK INDEX TO PC MAGAZINE 
TAPE SYSTEM 


FOR IBM PC/XT/AT 
286/386/486 









Press | for 

sales, 2 for 
service, 3 
for alive 
operator 






SO > 
PC-NDX 3.0 is a keyword driven index 
to the entire contents of PC Magazine. 
PC-NDX has been available since 1988 
and has received very favorable reviews. 
PC-NDX has not been heavily advertised 
and only a small number of loyal and 
enthusiastic customers have had the 
benefits of this powerful tool. A new, 
improved version began shipping 

earlier this year. 






Everything you need to manage 
your growing phone-order or 
mail-order business. 
¢ Order processing 

Mail list management 

Electronic charge processing 

Inventory control 

UPS manifest 

Financial reporting 

a s Ad forecasting 

Mainframe - PC Data Xfer to 24 MBytes/min Winner of 


Complete Software Packages, DOS, UNIX . F 
Ready to Operate Systems, Std. & SCSI Home Office Computing 's 


Service and Support, Easy Installation General Excellence Award 


No. 1 in Customer Satisfaction 
3480, Cartridge, Tape Duplication Systems Systems start at $695 


New/Unused, Reconditioned, Used MTUs Call for free info or $20 demo. 


Data Conversion/Duplication Services The Haven Corporation 
call (919) 763-8400 or write to: 1227 Dodge Ave., Suite M93 
4304 Market St., Wilmington, NC 28403 Evanston. IL 60202-1008 
eee 800-676-0098.or 708-869-3553 


Voicemail 
Cash 
Machine 


Mhake thousands of dollars effortlessly 
by installing our voicemail in your 286/ 
386. Use it to answer your home office 
phone, rent pocket-pagers, advertise 
products or operate a pay-per-call serv- 
ice using credit cards, passwords or a 
900#. Systems start at °295. 


@ Call 24 hours: 800.283.4759 


Int'l & Demo line: 818.718.9560 


[GF DemoSource™” 


The Voice Application Superstore 


Mishawaka, IN 46546-1714 
nay (219) 256-1045 ee ee 
Northridge, CA 91324 USA 
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For a limited time you may receive the 
full 1992 version of the index for just 
$3.00 for shipping and handling. 
Databases for 1990, 1991 and 1993 are also 
available. The current year is available on 
a quarterly, semi-annual or annual basis. 


pa 
PC-NDX 


P.O. Box 1714 












EARN $5000 PER MONTH | qeanecegeey 
WITH YOUR HOME COMPUTER! : BABYDOC 


Spending too much on your computer? 

Now its time to let it earn good money 

for you! Our two successful Software 
Packages, MoneyMaker Volume — | and 
MoneyMaker Volume — 2 will give you all the 
insider information you need to start your own 


PROFITABLE BUSINESS Part-Time at home! 


On call for your child 24 hours a day 





Your cost for all this extra income? 
Only $29.95 for MoneyMaker Volume-1! 


FOR BOTH VOLUMES NOW send just $39.95!!! 





Software to keep children healthy 


: Record Print Evaluate 
Includes FREE Talking Expert System demo and Medical Mistery Medical Reports Immunization 
3 BIG Catalogs full of more Money Making ideas! Identification Read up on Sn 
3 catalogs and demo disk — Send your check for $5. Insurance Info. 300 Diseases iy ra 
We always pay postage. Please specify disk size or we ship 3.5”. Hospital Info. 700 Medications Rae Senne 
Family Info. Diagnose 
Check, American Express, or P.O. to: ie $49” 500 Diseases 


BUSINESS COMPUTER SYSTEMS, INC. IBM Compatible BABYDOC 


46-16 65th Place, Dept. pcm-31, Woodside, N.Y. 11377 - 
71 718-898-31 26 ae PO Box 26180 Fresno, CA 93729-6180 / 800 NICE KID / 800 642 3543 (Dealer inquiries welcome) 
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VIKING 
DATA ENTRY 
Professional Quality Software 


makes your difficult 
data entry jobs easier. 


Viking Customer Care 
insures you a quick easy 
conversion to VDE. 


For PCs, UNIX and VMS. 
Call for free preview 


800-324-0595 
Ph: 918/491-6144 » Fx: 918/494-2701 
In UK: 0937-588056 # Fx: 0937-588059 


PIVIKING 


Viking Software Services, Inc. 
4808 E. 67th Street, Suite 100 
Tulsa, Oklahoma USA 74136-4959 



























66 ‘ - 
BrainMaker is the 
most fascinating 
computer software 
I've ever seen.” 
- John Dvorak 
PC Magazine 
Save money, make predic- 
tions, increase productivity, 
improve quality, and more. 
No programming - - neural 
networks learn by example! 
You can quickly solve hundreds of 
types of problems - from financial 
forecasting, medical diagnosis, 
business decisions to scientific and 
engineering problems. 
America's favorite neural network! 
e BrainMaker. ..................:.sceccseee $195 
e BrainMaker Professional.......... $795 
e Genetic Algorithms (GTO)........ $275 
30 day guarantee. FREE brochure: 
(800) 284-8112 or (916) 478-9040 


California Scientific Software 
10024 Newtown Rd, Nevada City, CA 95959 
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KeyeEntrylll” 
+ Completely revised and 
redesigned documentation 





¢ Totally new user interface 


+ New pull down menus, 
windows, and dialog boxes 


+ Powerful editing capabilities 
¢ Enhanced data formatting 
Capability 


+ Upgradable to ImageKey™ for 
image-assisted data entry 


SCS SouTHERN COMPUTER SYSTEMS, INC. 
205-251-2985 Ml FAX 205-322-4851 


In UK: SCS Europe Ltd. 
0753-536550M@ FAX 0753-536765 


BUSINESS APPLICATIONS - EDUCATION - GRAPHICS - 


B.S. & MLS. 


Tem @eyinelticomeralaie 


® ALL COURSES HOME STUDY 

® Approved for tuition reimburse- 
ment by leading corporations 

© Increase your earning power 

© Join students from leading 
computer companies 

© Ada and C++ courses available 


eae 
FOR FREE AMERICAN 
INFORMATION INSTITUTE 
CALL 1-800- COMPUTER 
767-AlCS or SCIENCES 


1-205-323-6191 The leading edge of learning 


UDye-Sub Outep 
! Ldarge ae 
Bee oe aa [= 


m ) 


> Ee) ; Neg/Po 3/B& 


(800) 232-94 
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r 
FOR W/INDOW'S © 


Your presentations and 
documents will come alive 
| with over 1,000 high- 

/ impact WMF graphics. 
Subjects include: business, 
cartoons, food, healthcare, 
nature, people, sports, 

presentation helpers, 
travel and more! 


Available on disk 
and CD-ROM. 


» FREE T-shirt and 20 
True Type fonts! 


$79.95 cress 
Special Offer 


‘1-800-456-0234 


ext. 42 Toll-Free Order Line 


7 raphics, Inc. 114 Second Ave. S., #104, 
Edmo os W 4 98020 (206) 774-3518 FAX (206) 771-8975 
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MULTI-MEDIA —- PERSONAL - SECURITY 


Hundreds of titles reviewed. 
Free, up to the minute infor- 
mation available online: up 
to 9600 baud (415) 543-3343. 
CD-ROM version includes 
sample screens, only $4.95. 

To order your free CD Soft- 


ware Buyer's Guide, call: 


or order by fax: (415) 543-3532 
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Complete Kits 
TEXEL-TOSHIBA-SONY 


nc ata 


vacates 1100's of Titles 
msevcaex Best Prices! 
ey Drives & Soltware 


¢ | (800)923-7667 Toll Free 
MAC isrsaisketari4 
Call for Free Catalog 
ALS 


GROLIER’S V.1.5 MPC ENCY. $50 
"92 COLLEGE HANDBOOK $9.95 
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CD-ROM DRIVES 
TOSHIBA, TEXEL & TEAC 


WIDE SELECTION OF CD-ROM TITLES 
CD-ROM CADDIES & ACCESSORIES 


COMPUTERS AT LARGE 


Dedicated to CD-ROM Technology 
Please Call for Our Price List 


PH:(408) 255-1081 FAX:(408) 255-2388 


800-642-4194 


SARATOGA, CA rasa 
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Key-Lok" 
Security 


_] Fighting piracy since 1982. 

(_] Algorithmic response 

(_] Programmable memory 

|] Very economical 

_}| Device transparent to 
PARALLEL /SERIAL port 

(_] Multiple security layers 

L_] Counters/Real-time clock 

__] Multiproduct licensing 

L] DOS/UNIX/VMS/etc 
Access Control System 


Diskette Drive Locks 


Microcomputer Applications 
3167 E. Otero Circle 
Littleton, CO 80122 


(303) 770-1917 





Organize! 


At these 
value prices, 
you can 
afford to get 


DOS version 
was $34.95 
NOW $24.95 


version 
was $59.95 
NOW $39.95 


Scarborough Enterprises, Inc. 
2006 1st Ave. N. 

Anoka, MN 55303 

FAX (612) 427-0717 

Phones Open 7AM - 7PM CST 








The Ideal Home Organizer! 


i Address Book 
Word Processor 

; + The Record Keeper 
Daily Planner 


Personal Journal 


Family Scrap Book + 


Recipe Book 


Keep It All Organized on Your PC 
-at home, at the office, on the road! 


oF.) 8 iy.) | pe) 512) me) Py Nd 


Phones Open 7AM —- 7PM 
| DY=¥=| (=) @Am {=i f=] 1 (=) ae Le) laal=m Di t-veorel 0 lal cow e-lit-le) (=) 








SECURITY - SHAREWARE 


The dnly prod } 

| fortified softwarejent 

the Ha 3 
a. brotec 
Tpandinetwork i 


= 
| @ 
ENGINEERING INC. u 


Buffalo Grove 
Illinois USA 


WY Printer J 


Contact us f yr the name of the distributor in 
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SOFTWARE 


TODAY 
EVERLOCK 3.0 


Software Solution 


@ OPTION BOARD SAFE 
ww CPU LOCK 

w, REMOTE REGISTRATION 
w 






CD ROM LOCK 
MSDOS 6.0 & WINDOWS 
COMPATIBLE 
with over 14 new features you have asked for 
over the years. If Software based protection is 


what you need, don’t settle for anything less 
than EVERLOCK 3.0. 


@ Az-Tech Software, Inc. 


LEADERS IN SOFTWARE SECURITY 








(816) 776-2700 FAX (816) 776-8398 





ROTECT YOUR, EVERKEY LOCKS & BUTTONS 


201 East Franklin, Suite 11 Richmond, MO 64085 








Hardware Solution 
We have combined the Versatility of Az-Tech 
Software and the ONE WIRE Hardware 
Compatibility of Dallas Semiconductor in the 
new BUTTON package. With It’s PRICE 
advantage and added Flexibility, 
EVERKEY BUTTONS will lead us 
into a dongleless world. 


As your partner in the fight against 
Software Pirates, Az-Techisthe @ 
only company that offers you these 
options in both a Software and a 
Hardware Solution: 


*DATE & EXECUTION LIMITS* COMPRESSION 
*ENCRYPTION * SERIALIZATION* REMOTE RESET 


These systems are easy to use and most importantly, 
they work! No other company can provide you the 

Compatibility, Flexibility, Ease of Use and Degree of 
Protection that you receive with all Az-Tech products. 


Call Today For A Free Demo Disk 
(800) 227-0644 
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SECURITY... 
CALL 
(813) - 744-5177 


FAX 
(813) - 744-5197 


4005 WEDGEMERE DRIVE ~ 
TAMPA, FLORIDA 33610 
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oyhe Amish 
Outlaw 


Shareware Company 


3705 Richmond Ave. 
Staten Island NY 10312 


Free Catalog 
1-800-947-4346 


CIRCLE 589 ON READER SERVICE CARD 











PsL Monthly CD 


All programs virus-checkea, 
tested, and reviewed. 
Easy to use. BBS ready. 


All New Programs! 


Over 500 programs a 
month - all received by 
PoL in the last 30 days. 


Only $19.95* 


On a subscription basis, 


invoiced monthly. 
* Plus $4 s&h. Shareware 
programs require payment 
to the author for continued use. 


If not 200% satisfied, 
don’t pay the invoice! 


800-2424-PSL 
713-524-6394 
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SHAREWARE - SERVICES/DATA CONVERSION/DATA RECOVERY/SOFTWARE DUPLICATION 






« 
SOFTWARE!) ABS 


WORLD'S LARGEST 
SHAREWARE DISTRIBUTOR 














¢ PROFESSIONAL SERVICE - 
AUTHORIZED by Conner, Iomega, 












Highest Quality Media E 
Selected by IBM as a supplier Maxtor, Micropolis, Quantum, Rodime, Competitive Pricing ZZ 
for software testing el a, Seagate, Western Digital, & others. a. 
ATTA @24 Hour Turnaround —— 
Se siatession th Ee . =pancamerstepa me ila foie. ¢Total Quality Assurance 9 === 
u | y SS acintosh, Unix, Xenix, Banyan Vines, ao 
tested virus-free library.“ Sun, DEC, & Wang. Service also ican * —— 
available on tape & removable media. Sal dance of = 
Call TOLL FREE or write for our free @sales and Service of: =—— 
world famous 92-page catalog with * ONSITE, weekend, & priority service DUPLICATION —— 
exclusive 12 BONUS DISK offer. backed by 24-hour worldwide support. EQUIPMENT = 


100 CORPORATE POINTE. SUITE 195 
CULVER CITY. CA 90231 


800-069-7900 
HAN: 310-410-2084 
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DATA 
CONVERSION 


DISKS « TAPES » CARTRIDGES 
CONVERSION-DUPLICATION-SCANNING 


MORE FORMATS THAN ANYONE ! 


Quick « Reliable + Quality 


WORD PROCESSORS, MINIS 
MICROS, SPREADSHEETS 
DATABASES, MAIL LISTS 


IBM, DEC, APPLE, WANG 


HP, WordPerfect, MS-Wor 


_ CPT, NBI 
DISPLAYWRITER 
8/4mm, XEROX, CP/M, UNIX ... 


NATIONAL DATA CONVERSION 


5 East 16th Street, New York. NY 10003 


Cargo eh 


AMERICA'S LEADERS IN DATA CONVERSION 
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DATA 


CONVERSION 


If you want 
the most 
complete 
conversion 
services in the industry, 
just call... 


(800) CONVERT 


Capabilities include over 5000 formats 
PIVAR 
COMPUTING SERVICES, inc.® 


165 Arlington Heights Rd. #M 
Buffalo Grove, IL 60089 


(708) 459-6010 










































MN: 1-800-8 








WE WROTE THE BOOK 
ON DISK DUPLICATION. 


Call Us For Vour Free Copy ! 


¢ Diskette Duplication 

¢ Packaging / Fulfillment 

¢ Magnetic Media Testing 

¢ Professional Mastering 

¢ (D- ROM Development 

¢ Fast Turn Around 

© Great Prices / Flexible Terms 


MA4TRICS CORP. 
1 - 800 - 747 - 0583 
Rochester, New Vork 
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¢ FOR FAST, SUCCESSFUL RESULTS 
call Ontrack, we can recover your data! 


72-2599 + CA: 1-800-752-7557 


U.K: 44-81-974 5522 - Germany: 0130-815-198 


6321 Bury Drive, Eden Prairie, MN 55346 « 2400 Main Street, Suite 200, Irvine, CA 92714 


between Word Processors 


CD-ROM 


mastering & duplication 


DUPLICATION 


of diskettes/tapes 





of documents 
2500 Word Processing & Computer 
Formats, 3/2", 5 14", 8" DISKS, 
9-TRACK, 3480, 8mm, 4mm, 
Colorado, Mountain, DC2120, 
TKS0 TAPES, "4" Tapes, Syquest & 
Bernoulli Cartridges, Magcards. 
Quality Media 
Quickest turnaround 
Guaranteed Satisfaction 
COMPANY 
COMPENDIA, INC. 


1-800-374-DISK 
Ph: 312-419-8771 Fax: 312-419-1390 
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DON’T COPY . . . DUPLICATE 


| « Fast 

j 3-1/2 1.44MB 

¢ One year limited factory 
warranty 


¢ Standalone & PC based 
units available 

¢ Compact design 

¢ Low maintenance 

¢ Economically priced 

¢ Expandable options to 
network the systems 

Up to 138 


Champion Duplicators, Inc. 


Manufacturer of Ventuno Brand Floppy Diskette Duplicators 


800-752-2145 
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PRINCETON 
DISKETTE 


800 426-0247 


‘1101 RICHMOND AVE.9PT, PLEASANT BCH., NJ 08742 
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SOFTWARE 
DUPLICATION 


Disks and Tapes 
Printing Services 
Package Assembly 
Fulfillment 
In-Bound Tele-Sales 


“VY Introducing 
CD-Rom Duplication 


DUPLICATION 
EQUIPMENT 


Autoloaders 


Standalones 
y Labelers 
~ Sleevers 


MEGAS\} | 


(800) 222-0490 
FAX: (908) 462-5658 
819 Hwy. 33E. * Freehold, NJ 07728 
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SOFTWARE 
DUPLICATION 


Complete Software _ 
Manufacturing Solutions 


* Duplication 100% Guaranteed 

* Highest Quality Media & Equipment 

¢ Ultra Competitive Pricing 

¢ 24 Hour Turnaround 

¢ Graphic Design & Manual Printing 

¢ Packaging, Assembling & 
Shrinkwrapping 

¢ Excellent Service 






















APC, Inc. 


29620 Union City Blvd. 
Union City, CA 94587 

y Local 510-489-8677 

Fax 510-489-8678 


800-666-1007 
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FORMATTED 
OE ae 


S'A''360K ... 35¢ 312''720K ... 49¢ 
oie 46¢ 1.4me.......... 












2000 .... $12.00 2120 .... $16.00 
6150.... 17.00 6320.... 21.20 
4mm .... 12.50 8mm..... 12.80 


SONY ¢ BASF 
VERBATIM 


Price per disk in lots of 300 
Subtact .04¢ for unformatted DD. 
Subtract .09¢ for unformatted HD. 

Tapes in lots of 10. Mix and Match. 


MEGAS | 
(800) 222-0490 
FAX: (908) 462-5658 


819 Hwy. 33E. Freehold, NJ 07728 
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TONER 


CARTRIDGES 
REMANUFACTURED 


s Send empty with wand 














PRICES FROM 


SHIP INCL. 


TESTED - GUARANTEED - 24-HR TURN 
HP, Apple, Canon, IBM, etc. Laser Cartridges 
Canon/Sharp-Z/Xerox Drum Copier Cartridges 


MICR Toner, Fonts, Software for Laser Check Printing 


Color Toners for Canon and IBM engines 
OPC Cartridges and Toner for almost all laser printers 


1-800-239-4027 


1-800-722-2804 (Atlanta) 


ADVANTAGE 


1929 Queen City Ave. Tuscaloosa, AL 35401 
2030 Powers Ferry Rd STE 218 Atlanta, GA 30339 
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THROWING 
AWAY 


TONER 


CARTRIDGES 
Empty Cartridges Recycled 


Guaranteed To Work Like New 


From $3 6 


FREE U.P.S. PICK-UP & DELIVERY 


National Toner 


Recycling & Supply ——— 


(800) 676-0749 
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me ia 
Source 


SINCE 1986 


DISKETTES 


100% Guaranteed High Grade 0.E.M. 


PC Grade Duplicator Bulk 
Blank Formatted Blank Formatted 
3 05/00 32¢ 36¢ 3.5 ps/pp 40¢ 43¢ 
HD 46¢ 52¢ 3.5Ho 59¢ 67¢ 
25 ps/o018¢ =23¢ 5.25 ps/pp22¢ 26¢ 
6.25H0 24¢ 29¢ 5.25 nn 28¢ 36¢ 





















3.5 ps/oo 54¢ 57¢ 5.25 ps0 22¢ 26¢ 
3.5HD 90¢ 96¢5.25Hn 30¢ 37¢ 


All 5.25 Indude Sleeves, Prices per lots of 100. 
Lower on Higher Quantity 


800¢35602553 
FAX (404) 919°9228 
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HIGHEST QUALITY MEDIA 
From $.49 (5.25") and $.80 (3.50") 


e All Diskette Formats 

e Custom Labels 

e Diskette Mailers / Accessories 
e Assembly Services 

e Generous Volume Discounts 


FORMATTED QTY 250 BLANK 
$.69 3.50" DS/HD  $.59 
$.56 3.50" DS/DD = $.49 

¢e FREE FORMATTING on First Order 

|| ° BASF, MEMOREX, VERBATIM 
¢ SONY AVAILABLE for Small Upcharge 
¢e COLORED MEDIA Please Add $.05 


800-255-3142 


Diversified Systems Group, Inc. 
PO Box 1114, Issaquah WA 98027 
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SONY @DYSAN@VERBATIM 


QTY 250 
BLANK FORMATTED 
51/4"DS/DD_ .33 
51/4"DS/HD 
31/2"DS/DD 


31/2"DS/HD 


51/4" INCLUDE SLEEVES/24 HOUR SHIPPING 


800-426-0247 


We also sell and service 
duplication equipment and 
disk duplication services. 


de Od 


\\OISKETTE 


1101 Richmond Ave., Pt. Pleasant Bch., NJ 08742 
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HARD CASE PROTECTION 
Your notebook won't feel a thing! 


NB-4000 
$179.95 


Holds computer, 
accessories, files and 


disks (pictured). 


Holds computer & accessories 


NB-1000 Holds computer only 


w/ shoulder strap 


e Hard double-shell construction 
¢ Highest quality foam interior 
e lockable @ Made in USA 


1-800-475-0707 
719-531-5535 


O} DOUBLECASE” 


5350 N. Academy Blvd. 
Colorado Springs, CO 80918 


VISA and MASTERCARD 
ACCEPTED. 

See Your Computer Dealer 
Nearest You 
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Call your 
PC Magazine 
MarketPlace 


account representative 


today at 
1©800°825e4237 


and let the new 
Classified 
work for you. 


1-800- 
825-4237 


CLASSIFIED 





SUPPLIES - ADULT 


PC Magazine’s New 
Classified Format puts your 
ad in front of 1,000,000 
buyers of computer products 
and services at new, 
surprisingly affordable 
cost-per-inch rates. 


representative today at: 


[-500- 
ap Np 
Gynt / D4 


snons en 





J =>. 


Call from home or office! 


eThe Ultimate BBSe 


¢ Sexy Chat with 
| on Singles/Couples 
¢ 100,000 Shareware & 


Adult GIF, Windows and 
DOS files 

¢ USA Today Online 

° FREE ACCESS 

¢ Unlimited Downloads 

¢ 14.4k on all 60 Lines 

¢ New GIF’s posted daily 
by our photographers 


1-217-792-3668 


Must be over 21 to access 
Customer Support Voice Line 415-281-4429 
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FOR ADULTS ONLY 





You must be over 21 to 


LIFESTYLE 


Meet sexy singles/couples 
on the world’s hottest adult 
chat system—Lifestyle BBS. 
Less than .30 per hour. 
Log on: 516-689-5390 


GRAFIX 


Computer pictures so hot 
they could melt your modem. 
Log on: 516-689-2853 


SUPER CHEAP ¢ 100% PRIVATE 
Local access from 500+ cities 
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Sexy Software™ 
I >. 0 9) yee 


Sexcapades™... The GAME 
The First Adult Game with TRUE SOUND and 256 Color VGA Graphics 
The game everyone has been waiting for. For that evening you won't forget with a loved one or group of very close friends 
Fulfill your sexual desires. Find our how your partner would really like to make love. | Over 80 Color VGA Scenes « Real Voices 
Guide the Action » Foreplay Option * Play with 2-8 Close Friends. Now supports SoundBlaster™ cards! 
$79 — Special Offer: $69 with purchase of any CC disk. / VGA and hard disk required - shipped on high density disks. 


CONNOISSEUR COLLECTION ALL NEW! In 256 Color VGA!! 
ALL movies have sound - play thru standard speaker or SoundBlaster™ 
Sexy Disk #CC 1° * YOU BE THE STAR * The FIRST CUSTOMIZABLE movie. You write the dialog and title 
Sexy Disk #CC2 * THE FIRST SOUND MOVIE! The first computer movie with SOUND. See the incredible 
256 color VGA graphics while hearing the actual dialog. OURS EXCLUSIVELY! 
Sexy Disk #CC3 © THE BEST MOVIE! The best computer movie available. Only for the serious collector. 256 stunning VGA colors. 
Sexy Disk #CC4 © VOLUPTUOUS MOVIE with Sound! See and hear a symphony of exceptionally proportioned women 
Sexy Disk #CC5 * ODDITIES MOVIE with Sound! See men of incredible proportions and women with 
unique abilities - UNBELIEVABLE! 
Prices: 1 Movie $29. 3 Movies $65. 5 Movies $94 


Now You Can Have Your._Own GIRLFRIEND™ 
-.. @ sensuous woman living in your computer! 
GIRLFRIEND is the first VIRTUAL WOMAN. You can watch her, talk to her, ask her questions and relate with 
her. Over 100 actual VGA photographs allow you to see your girlfriend as you ask her to wear different outfits, 
and ae her into different sexual activities. As a true artificial intelligence program, GIRLFRIEND starts with a 
3000 word vocabulary and actually GROWS the more you use it. She will remember your name, your birthday 
an your likes and dislikes. GIRLFRIEND comes with the base software and GIRLFRIEND LISA. Additional girls 
will be added. This program requires 7-10MB of free space. 

SG3 GIRLFRIEND - Special Introductory Price $69. FREE - Second GIRLFRIEND Just Added. 
NEW! SG7 GIRLFRIEND TERI - 300+ PICTURES Price $89. 


ORIGINAL Sexy DISKS - 6 disk set with movies, pictures, games $32 
ADD $4 S/H * 3.5" Or FOREIGN ORDERS ADD $2/DISK * IN PA ADD TAX © MUST STATE AGE OVER 21 YEARS. 


VISA/MC Orders Only: 800-243-1515 Ext. 600CD / 24 HRS / 7 DAYS 
FAX (215) 997-2571 » Or CK/MO to: Sexy Software, P.0. Box 220, Dept. 600CD, Hatfield, PA 19440 


Sexy Software" 


TF, 9 at ie 


FREE $99 Shareware CD-ROM 


with peciiaee of any 3 CD-ROMS. Not a cheap demo disk — contains thousands of 
valuable programs in all categories - games, windows, business, education 


Sexy FLIX — Full Length Digital 


Movies - Ours Exclusively! 

KING DONG - The dirtiest dinosaur movie ever made - CRYSTAL HOLLAND stars 
with prehistoric monsters, cannibals, and lots of special effects 

TOO NAUGHTY TO SAY NO - HARRY REEMS and GINGER LYNN star in an erot- 
ic daydream in a boarding school for girls — from CABALLERO HOME VIDEO, dir 
SUZE RANDALL 

SEX GAMES - When a hacker taps into a computer dating service he is able to pro- 
gram the wildest fantasies of its sexiest member - SAUNA GRANT stars 

Sexcapades ... The MOVIE - See incredible uses of a mouse and a joystick as a 
group of friends play our popular Sexcapades game. 

NO HARD DISK SPACE REQUIRED - WINDOWS NOT REQUIRED 


Sexy CD-ROMS 


Sexy CD #1 the premiere adult XXX collection - 680 MB of action with: 5268 VGA 
pictures, 87 movies, 674 stories, games DARE TO COMPARE! 

Sexy CD #2 an exclusive collection containing over 900 Super VGA pictures (1024 x 768 
x 256) and over 400 VGA pictures (640 x 480 x 256) These are pictures that cannot be 
found anywhere else! The women and the quality are stunning 

Sexy CD # another collection of over 650 MB of the hottest pictures available. Over 
5,000 VGA pictures, movies and utilities that will have you spending days just try- 
ing to see it all! 

MENU DRIVEN VIEWING - NO DUPLICATION 


MIX & MATCH CD-ROMS / Sexy PIX™ 
BUSTY BABES * ECSTACY * ASIAN LADIES * HOT PIX 2,3,4 &5 » STORM3 
TROPICAL GIRLS * EXOTIC GIRLS * 7THHEAVEN * ADULT PALETTE * DIRTY TALK 
ANIMATION FANTASIES 1 & 2 « AMATEUR MODELS * SOUTHERN BEAUTIES 
ADULT REF. LIBRARY * NIGHTWATCH INTERACTIVE * SEYMOUR BUTTS 


ALL CD-ROMS: First 3: $99 each or 3 for $199 


(PLUS FREE SHAREWARE CD-ROM) 
Then: $69 each or 3 for $149 
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Download the "SEXIEST" & most "STIMULATING" 
Images from our ADULT On-Line Magazine - FREE ! 


LACE is an Adult On-Line Magazine that offers you: 


* ABSOLUTELY the best Color Photographs and Color 
Scans In the WORLD & not available on any other BBS ! 


GORGEOUS Sexy Models both Amateur and Professional ! 


VIDEO for Window’s Files, the latest and hottest Microsoft 
Product. Play these Video Movies on your Computer. (.AVI) 


LOCAL ACCESS #’s for over 800 cities In the U.S. 
ALL NEW FILES In our FREE file area! (GIF & .AVI) 
HIGH SPEED access available. (14.4k down to 1200 baud) 


AND... RATED #1 BY OUR USERS!! 
Set your Modem to 8-N-1 and your terminal to ANSI Graphics 


(818) 709 - 4275 


Questions? Call our voice line at (818) 709-3795. 


at ACE 


the on-line adult magazine 
Must be 18 Years of Age or Older * Limited Offer 


F 
R 
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Computer 





San Francisco’s Premier 
Adult Gay Men's 
Online Service has NOW 


Where Adults 
Come To Play! 


The World’s Choice For 


HOT MODEM FUN! 


= HOT CHAT Live W/Thousands of 
= Ladies & Gents in Groups & Private! 


a Tons Of Sizzling Hot Message Areas, 
= ohareware Files and Adult GIFs! 


» Matchmaker With "DATING-BASE"! 
, otraight and Gay Sections! 
» Live Competitive Tournament Gaming! 
, Unlimited Connect With One Low Price! 
Local Numbers In Over 800 Cities! 
Plus Much Much More! 
Now With Our Exclusive 


FANTASY Area! 


BBS 


For Modem Signup or More Info Call: 


~e 818-358-6968 
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FREE FREE FREE 


EROTICA ON LINE 





66 


ey, I've 
seen this 
GIF 
before...” 


by this time you must 
be tired of the same 
dils. seems every bbs 
out there has the same 
collection. the fact is, 
they're old and rusty. 


luckily, we've found a 


cure for your éif 


boredom: gourmet 
gallery bbs. we've got 
lots of gifs too, but 
they're all 100% original 
and never-seen-before. 
sure, eventually our 
éifs will show up on 
the other bbs’s. but 
well just make more. 


and more. and more. 


TIRED OF GIF DEJA VU? TRY US. 


408.956.5656 


ourmet 12 LINES 
aler New GIFS Dairy 


bbs 2400 - 14.4K BPS 8.N.1 
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THE NEw 
PC MAGAZINE 
CLASSIFIED FORMAT 


Images 


Call BBS at 
800-466-6336 
503-697-5100 


Credit Cards Accepted Online 


gone Nationwide! 


w Local access from over 1,000 US cities! 


GIVES YOU 
MUCH MORE 
FORK FARK LESS... 


New Flexible Ad Sizes 
More Color Options 























ADULTS ONLY 


* 100,000 Sharewares 
& Adult GIF 
Windows & DOS Files 


wv Live uncensored group & private chat! 
v Online, interactive, multi-player games! 
v Lively salon style public forums! 

v Over 20,000 Adult rated GIFS & files! 

wv MatchMaker online databases! 

v 50+ lines available 24 hours a day! 


Lower Cost-per-Inch Rates 


v Gay owned and operated, your 


Call your 
privacy assured! 


PC Magazine Marketplace 
account representative 
today at: 


1-800-825-4237 


and let the new 
Classified work for you. 


* Unlimited Download 






| & New GIF’s Posted 
Daily 
; ):) RR 
227 


INFOMAX BBS FREE MEMBERSHIP 
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SuperVGA GIFs, Movies, 
Huge Adult Section 
64 lines, 24 hours 


wv Much, much more! 







For your local access number, 
information, & signup, CALL: 


(415) 703-8200 


Set modem to 8/N/1. You must be 18 or older. 
Finally...a national adult Gay men’s BBS! 


Voice 503-697-7700 ME” aNTAGT 
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Event Horizons 


























e—$i ‘6 iccuce-$680 

k nny 7 issues-$610, 22 issues- 

- Multiple-ad per issue rates also available. 
must accompany each insertion. VISA/MC welcom 





ADD-IN-BOARDS 








VESA LOCAL BUS EVERYTHING ee 
Distributors of only the finest VL-Bus video cards, | _ 
motherboards, (w or w/o CPU!) and controller 
cards. By far the best price and tech support, 
since 1986. Please call for free info. 486/P24T 
MB w/256KCC & DX2-66 CPU=$571.00. 


HSB COMPUTER WHOLESALE 


34208 Aurora Rd. #297, Cleveland, OH 44139 
Tel: 1-800-497-0401 Fax: (216) 498-1374 
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BAR CODING 


BAR CODE DISCOUNT WAREHOUSE 


will not be undersold! Your source for all your 

bar code needs. Laser and CCD scanners, mag 

stripe and wedge readers, bar code printers and a 

software. We offer major brands at the best prices. | | 
1-800-888-BCDW 


BAR CODE DISCOUNT WAREHOUSE 
14761 Pearl Rd., #257, Strongsville, OH 44136 
Tel: (216) 273-4746 Fax: (216) 273-4623 
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BATTERIES 


YOU DESERVE LONGER LIFE! | 
Why does your “2-hr” battery only last 15 minutes? i 
Try our extra long life Battery Packs, Chargers & 
Conditioners for Notebook, Cellular & Camcorders. 

Call or write us today for free catalog & guide to 

longer battery life! Guaranteed low $! V/MC or P.O. 


POWER EXPRESS 
4976 Stuckey Drive, San Jose, CA 95124-5120 
800-769-3739 (8A-5P PST) Fax:408-559-5969 
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COMPUTER BATTERIES & MORE 

Sanyo, Tadiran, Panasonic, Eveready, Gates, 

Lithium, Lead Acid, Ni-Cad, Alkaline & Chargers. We 
stock batteries for laptop/notebook, Camcorders, 
cordless phones, drills, Norelco shavers, RC Cars & | ~ 


Invisible Fence. Corp PO #’s Wholesale! MC/VI 


Battery Express 


713 Gladstone St., Parkersburg, WV 26101 
1-800-666-2296 Fax:304-428-2297 
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COMMUNICATIONS /NETWORKING 


KEYBOARD, VIDEO, MOUSE 
EXTENSION with EXTENDER 
SPLITTING with COMPANION 
SWITCHING with COMMANDER 
Boosts SIGNALS UP to 600 FT. Control Up to 
96PC’s with one KEYBOARD and MONITOR. 


CYBEX CORPORATION 


4912 Research Drive, Huntsville, AL 35805 
PHONE 205-430-4000 FAX 205-430-4030 
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COMPUTER/SOFTWARE SAVINGS 


Hewlett Packard Printers, Full line of Compaq, IBM, 
Toshiba, NEC and Apple Computers 

Novell, Aldus, Microsoft, Lotus & other software. 
We also carry a full line of IBM-compatible sys- 
tems. Call. We ship anywhere. Visa/MC. 


COMPUTER REVELATIONS 
331 E. Dante Court Holbrook, NY 11741 
516-737-0800 Fax 516-737-0923 
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LOWEST 486 VESA PRICING! 


486SX-25: $1190, 486SX-33: $1280, 486DXx-40: 
$1335, 486DX-50: $1505, 486DX2-66: $1585, 
MB w/256K, 4MB RAM, Dual FD, 170MB HD, 
.28NI SVGA w/ 1MB, 101KB, Mouse, 2S1P1G, 


DOS 6, Utils, 1Yr Warranty. Custom Configs Avail. 


ADVANCED DATA SYSTEMS 
7063-C Commerce Cir. Pleasanton, CA 94588 
Tel: (800) 416-7840 Fax: (510) 416-7839 





CIRCLE ¢ 





Wholesale 486, 386 Pricing: MC/VI 
486DX33: $1260, 486DX50: $1460, 486DX2-66: 
1560, 386DX40: 998 each 4MB RAM, 1.2 & 1.44, 
170MB, SVGA, kb101, 251pig, mouse, 1yr wrnty. 
SIMMS 1MB $45, 245, VESA add $50. 24 pin prtr 
$188, notebook Zenith 386 $1060 


POWER 123 COMPUTER 


12155 Mora Dr. Ste. 6 Santa Fe Spgs., CA 90670 
(310) 944-6470, Fax (310) 944-8240 





ON READER SERVICE CARD” 


COMPUTER SUPPLIES 


BULK DISKETTES 

Qty 50+ 300+ 1000+ 
5.25” DS/DD, Formatted 2i¢ 17¢ 14¢ 
5.25” DS/HD, Formatted 32¢ 29¢ 27¢ 
3.5” DS/DD, Formatted 39¢ 37¢ 35¢ 
3.5” DS/HD, Formatted 55¢ 51¢ 49¢ 


GAAN COMPUTER SUPPLIES 


1741 Saratoga Ave. #101, San Jose, CA 95129 
To Order: Call 1-800-523-1236 





ACCOUNTING 


BUY-HERE, PAY-HERE 

AUTO-MATIC 18 II are complete systems to: 
Calculate Customer Loans ¢ Print Conractse 
Track Payments ¢ Manage Inventory. Single & 
multi-user systems from $695. Working Demo $30 


(includes manual). Resellers needed! 


SOFTWARE-TO-GO INC. 


9431 Westport Rd. #312 
Louisville, KY 40241 (502) 228-7701 
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SIBUSIESSUARD 


eas 221 times a year, (bimonthly 
uy and nee ‘The BusinessCard — 








03-5115, FAX: 212-503-5860. 





Industrial Strength Payroll 

Full-featured, live and after-the-fact, multi-state, 
multi-client payroll processing system. Accepts 
mixed pay periods. Does 941, 2, 3; W2 and W3. 
Does cafeteria plans, 401(k), 403(B) 

$245.00. With MICR encoding $560.00 V/MC/AX 


PHOENIX PHIVE SOFTWARE CORP. 


7830 E. Gelding, #400 Scottsdale, AZ 85260 
Call 800-331-1811 or Fax 602-948-1379 
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THE EASIEST OF THEM ALL™ 

Full featured FoxPro based Integrated Accounting 
for PC’s. Faster, More Complete and Easier to Use, 
See PC Magazine May 12, 1992. Only $295.00 
Call for free info kit, demo disk and upgrade offer. 


PC ACCOUNTANT™ 


P.O.Box 2278, Kirkland, WA 98083 
800-827-1303 206 827-4361 
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ACCOUNTING SOURCE-CODE 
Integrated or stand-alone accounting modules. 
G/L, P/O, A/P, O/E, A/R, Payroll and more. 
DBase, Fox, and Clipper source-code provided. 
Single or Multi-user, $99/$198. Demo disk $5. 
Free technical support, dealers are welcome. 


Datamar Systems 


6969 Corte Santa Fe, San Diego, CA 92121 
(619) 452-0044, FAX (619) 452-0088 
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BUSINESS 


UPS Shipping Software 

Works stand-alone or w/ your acctg SW (DacEasy, 
Peachtree, Macola, Great Plains RealWorld etc.). 
Calculates zone & charges, Prints Manifest, COD 
tags, shipping labels. Optional carriers and scale 
intf. Guaranteed UPS acceptance. 60-Day MBG. 


V-Technologies 


P.O. Box 6261, Wolcott, CT 06716 
(203) 879-6960 Fax: (203) 879-6962 
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Hand Your Business Card... 

To 1,020,353 of the most qualified buyers in the 
PC market. These brand-specifiers are looking to 
buy while reading the industry’s #1 publication. 
There is no more cost-effective or efficient way for 


you to build sales. 


BusinessCard 
Call your BusinessCard representative today. 
1-800-825-4237 
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CD-ROM 


| 


WALNUT CREEK CDROM 

Simtel20: 6000+MS-DOS programs. $24.95 
CICA: all sorts of MS Windows stuff $24.95 
Source: 600+megs. C, pascal, etc. $39.95 
MC/Visa. Money back guarantee (510) 947-5996 


WALNUT CREEK CDROM 
4041 Pike Lane, Suite E, Concord, CA 94520 
1 (800) 786-9907 Fax: 1 (510) 674-0821 





FREE CD-ROM DISCOUNT CATALOG! 


Hundreds of discounted CD-ROM titles, from $8 
up. Call or write for your free catalog. 


Ellis Enterprises, Inc. 


4205 McAuley #385, Oklahoma City, OK 73120 
1-800-729-9500 
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CELLULAR PHONES 


TWO PHONES - ONE NUMBER 


Change NAM & ESN info on your PC for Motorola, 
Mitsubishi, Panasonic, NEC Cellular Phones & 
have an extension. Why pay two bills? Call our fax 
on demand for details. Only $495 with free techni- 
cal Support. 


Cellular Press 


421 N. Rodeo #15318 Beverly Hills, CA 90210 
Fax/Demand: 800-438-4511 Ph: 310-289-2174 


COMMUNICATIONS/NETWORKING 


PC VOICE MAIL KIT $1795 


e Voice Processing on your PC ¢ Software and 

4 line board included ¢ Order Taking « AUDIOTEX 
e Voice Messaging e Never miss another call! 

e HUNDREDS OF USES ® Don’t pay $1,000’s 
CALL TODAY FOR Free DETAILS ® 2 yr warranty 


Amerifax Services Corp. 
572 W. Market St. #5, Akron, OH 44303 
(216) 253-8787 © (216) 762-6050 Demo 


DATA BASE 








dBASE file access from C, Basic... 
CodeBase 5.0 gives complete database manage- 
ment with multi-user dBASE, FoxPro or Clipper file 
compatibility from C, C++, Pascal or Basic. Full 90 
day money back guarantee. Order now for a FREE 


CodeReporter or call now for a FREE demo. 


SEQUITER SOFTWARE INC. 


PO Box 575 New Market, NH 03857-0575 
Call (403) 437-2410, Fax (403) 436-2999 





DATA ENTRY 












The Data Entry Emulator™ 


Full featured, heads-down data entry with two-pass 
verification, edit language, operator stats, batch 
control, output record reformat, on-line help, free 
tech support. From $395. LAN version available. 







Computer Keyes 


21929 Makah Road, Woodway, WA 98020 
800-356-0203/206-7 76-6443/Fax:206-776-7210 
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SIMULATION 


GPSS/PC™ is full-power version of the most popu- 
lar mainframe simulation language, GPSS. 
Designed for interactive use on high-speed micro- 
processors, it has 6 graphics and animation win- 


dows. It predicts behavior of complex systems. 


MINUTEMAN SOFTWARE 
P.O. Box 171/B, Stow, MA 01775 
800-223-1430/508-897-5662 Ext.316 


FOREIGN LANGUAGES 


LEARN TO READ JAPANESE 


KANJI 2045-a powerful study tool which covers 
2045 characters. Search, self-test, and more. 
Cross-referenced with 4 different character dictio- 
naries and the Canon WordTank. Requires 
Windows 3.1+ and 20-30 MB disk space. 
$149+$15 


Educational Software International 
272 Kalalau St., Honolulu, Hawaii 96825 


FOREIGN LANGUAGE SOFTWARE 


Chinese, Japanese & over 80 other languages: 
Font makers, Translators, Tutorials, Developer’s 
tools & related software. Japanese & Chinese 
speaking staff. 24 hr info/fax-on-demand for sam- 
ples & info. Call for catalog. VI/DIS/MC 


Character Language Resources 
2130 Sawtelle Blvd. Ste. 300B, L.A., CA 90025 
310-996-2300/800-569-2099/FX:310-996-2303 





HUMAN RESOURCE MANAGEMENT 


WORKWISE-Employee Scheduling 
WORKWISE produces the most efficient schedule 
possible while monitoring job requirements, bud- 
get, availability & performance standards. Save 
management time, reduce labor costs without sac- 
rificing job quality. $395 


Paradigm Software Development 
2510 Western Ave. #500 Seattle WA 98121 
Tel: 1-800-967-5947 Fax: 206-728-8401 


INVENTORY 


INVENTORY MANAGEMENT 
Stock-Master 4.0, com. grade system, has Stock 
Status Rptg, PO Write & Track, Trend Analysis, QC 
Rptg, Trans Hist Detail Analysis, Multi Loc support, 
BOM, Matl Req Planning, Serial/Lot No Track, 
Quote/Ord/Inv Prep. 


Applied Micro Business Systems, Inc. 
177F Riverside Ave., Newport Beach, CA 92663 
714-759-0582 


WAREHOUSE INVENTORY 


Barcodes identify receipts, locations, and ship- 
ments. Audit trails. Multi user. Multi languages. 
Options: EDI receive/ship, lottrack, expiration 
dates, markdowns, transfers. Connect scales, 


purch. orders, and cust. order entry. 


BGD COMPUTER SYSTEMS, INC. 


212 W. Front St. Statesville, NC 28677 
Tel: 709-878-8877 Fax: 704-878-0398 

















BUSINESSCARD 


ENGINEERING 


MAIL ORDER PROGRAMS 


HOW TO SAVE POSTAGE! 


Eliminate costly duplicates, verify and clean up 
addresses, add ZIP+4 and Carrier Routes, 
POSTNET barcodes and more. Something for all 
your mailing needs! Call for FREE Catalog. 

Your #1 Source for Direct Mail Software 


MAILER’s Software™ 
970 Calle Negocio San Clemente, CA 92673 
Call 1-800-800-MAIL for catalog 





Mail Order Manager (™) 

America’s favorite integrated solution for mail/ 
phone order business - order entry, credit card pro- 
cessing, UPS manifest, accounting, telemkt’g, 
mailing list mgmt & more! Single & Multi-user sys- 
tems starting at $1195. Working Demo $25 (Ref) 


Dydacomp Development Corp. 
150 River Road, Ste N1 Dept.PCM, Montville, 
NJ 07045 Tel:800-858-DMOM or 201-335-1256 


MAINTENANCE/PREVENTIVE MAINTENANCE 


MAINTENANCE MANAGEMENT 
PC-based system for the small to medium size 
business. FEATURES: Work Orders (space for detail 
instructions & safe work procedures), equipment 
descriptions, historical data, operating & analytical 
reports, inventory. Write for free Demo!! 


PENGUIN COMPUTER CONSULTANTS 


P.O.Box 20485, San Jose, CA 95160 
800-521-0545 (408)997-7703 Fax (408)927-0570 


MANUFACTURING 


FLEXIBLE INTEGRATED MFG. 


Advanced SUMIT 
e Manufacturing e Materialle 
e Advanced Manufacturing e Accounting 
Customizable, Modular, Relational DBMS, 
PC LAN Based 


T.L. Creates, Inc. 


345 N.Yosemite St., Ste 200, Stockton, CA 95203 
Tel: (209)-946-0105 Fax: (209)-946-0150 


MEDICAL 


DIABETES CONTROL SYSTEM 


Maintains detailed records of nutrition, tests, and 
insulin usage. Profiles daily routine. Logs activities 
and glucose test results. Prints reports for consult- 
ing with doctor or diabetes counselor. 

$49.954+$5 S&H Visa MC Chk MO 


SOSolutions 


14415 SE Mill Plain Blvd, Ste 105B-197 
Vancouver, WA 98684 1-800-877-7671 








PATIENT RECORDS 


Q.D., The world’s leading patient charting software. 
It’s fast and affordable. Almost no typing required. 
Eliminates dictation. Lets you control patient infor- 
mation. Produces legible, complete charts. FREE 
DEMO DISK. 


Q.D. SYSTEMS 
1465 Fourth St. Berkeley, CA 94710 
(800) 995-0475 
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MEDICAL 


PRACTICE BILLING - Software 
Nationwide use since 1979. ELECTRONIC CLAIMS. 
Full Support. Simple Q/A. Full pt. ledgers, stmts, 
reports, everything. Tutorial. On-line help. LAN com- 
patible. Physician designed. Single User: $495+. 


Newsletter, FREE WORKING DEMO, virus free. 


Physicians’ Office Computer 


1240 Kona Drive, Rancho Dominguez, CA 90220 
800-782-5214 


REAL ESTATE 


Property Management 

With Rental-Ease save $$ on your investment! 
Guaranteed to be the easiest & fastest property 
management system available at any price. 
Versions for owners, professionals, networks. 
$395 to $1295. Demo $10. Dealers welcome! 


Strategic Office Systems 


688 N.500 W.#61, Mt. Pleasant, UT 84647 
(800) 942-6784 or (801) 462-2130 


SURVEY 


#1 in Surveys - StatPac Gold IV 


Professional’s choice for survey & marketing 
research. User-friendly, comprehensive & depend- 
able. Camera ready tables & graphics. Basic & 
advanced statistics. CRT & telephone interviewing. 
Easiest to learn. Guaranteed. 


StatPac Inc. 


4532 France Ave. S., Minneapolis, MN 55410 
Tel: (612) 925-0159 Fax: (612) 925-0851 





LYTEC MEDICAL 


Advanced practice management for only $199.00. 
According to PC World: “This program is packed 
but costs only a tenth of what its competitors 
charge...The key features are all here.” Network 
and Windows versions also available. 


Lytec Systems, Inc. 
7050 Union Park Center, Suite 390 
Midvale, UT 84047 Tel:1-800-735-1991 


PRACTICE BILLING 


MD VersaForm, flexible, ledger based design, billing 
package. Programmable; customizable reports, 
files, & screens; includes database mgmt system 
& full source. ECS. LAN support. $1,295 sgl user. 
Free lit & demo. Dirs wanted. 


Applied Software Technology 


591 W.Hamilton Ave., Ste 201, Dept. 99 
Campbell, CA95008 (800) 678-1111 Ext.99 


SongWright Out Scores The Rest 


“Impressive output...solid list of features.” 

An Electronic Musician survey proves SongWright 
the BEST BUY of all music notation software. Save 
hundreds of dollars. Make your music easy with 
SongWright. Only $119.95. 


SongWright Software 


7 Loudoun Street S.E., Leesburg, VA 22075 
(800) 877-8070 (703) 777-7232 


PROGRAMMERS TOOLS 


Powerful Turbo Pascal Tools 

Libraries from TurboPower help you develop 

Turbo Pascal applications easier and faster. 
Experts say “An Essential Toolkit”, “Outstanding”. 
OOP and non OOP libraries, BTree, Async and 
more. Call or write for a FREE brochure. 


TurboPower Software 
P.O. 49009 Colorado Springs, CO 80949-9009 
(800) 333-4160, FAX (719) 260-7151 


BASIC PROGRAMMING TOOLS 


Crescent offers many tools for QuickBASIC, PDS, 
and Visual Basic, all with tutorials and full source. 
Assembly routines, graphics, screen design 
w/data entry, BASIC TSR’s, and much more. No 
royalties. Call or write for our catalog. 


CRESCENT SOFTWARE, INC. 


11 Bailey Avenue, Ridgefield, CT 06877 
Orders: 800-35-BASIC, Tech: 203-438-5300 


RELIGION 


Bible Study Software 


For 10 years we have remained the leading Bible 
study software company. Think of us as a Bible 
bookstore with an integrated family of software 
products for your Bible study needs! Call for a 
FREE catalog! 


Bible Research Systems 


2013 Wells Branch Pkwy. #304 Austin, TX 78728 
1-800-423-1228 1-512-251-7541 


SCIENTIFIC 


CONTOUR MAPS FROM WINDOWS 


Z-CON, a Windows based mapping and contouring 
application, easily creates publication quality maps 
from randomly distributed data points. Export to 
DXF or Windows clipboard for use in spreadsheets 
and reports. Only $149! 


ROCKWARE, INC. 


4251 Kipling St., Suite 595, Wheat Ridge, CO 
80033 800-775-6745 Fax 303-423-6171 








SCIENTIFIC SOFTWARE 

¢ Graphing——SigmaPlot™ 

e Statistics——SigmaStat™ 

e¢ 2D/3D Curve fitting——TableCurve™ 
e Measurement——SigmaScan/Image™ 


Jandel Scientific 


800-874-1888 or 415-453-6700 
FAX: 415-453-7769 


STATISTICS 


NCSS 5.x Series - $125 


“Best value & easiest to learn/use” PC-Week. 
Menus/Spreadsheet. Means, etc. Regression, 
t-tests, ANOVA. Factor, cluster & discriminant. 
Cross tabs. Nonparametrics. Histograms. Plots. 
Reads ASCIl/Lotus. Many extra modules. 


NCSS 
329 North 1000 East, Kaysville, UT 84037 
Phone: 801-546-0445 FAX: 801-546-3907 





MULTIPLY— 

Your sales by handing your business card to 
1,020,353 buyers at one time in the place where 
they seek to buy—tell them about your product in 
PC Magazine Marketplace BusinessCard. 


BusinessCard 


Call your BusinessCard representative today. 
1-800-825-4237 








; ON READER SERVICE CARD 


The Survey System 

Analyzes:marketing, public opinion, customer satis- 
faction, employee attitude surveys. Handles mail, 
personal, phone, scanner, disk-by-mail or computer 
interviews. Records verbatim text & voice answers. 
Powerful, flexible, user friendly. Free support. 


Creative Research Systems 


140 Vista View #100, Petaluma, CA 94952-4728 
Ph.(707)765-1001/Fax (707)765-1068 
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UTILITIES 


PEN PLOTTER EMULATOR 


FPLOT turns your printer into an HP pen plotter. 
Fast hi-res, no jagged lines. Vary line width, color. 
Screen preview - zoom, pan. Works with most CAD 
programs. Supports most printers. Requires DOS 
2.1 or higher. $119+$3 S&H. VISA/MC/Chk/MO. 


FPLOT Corporation 


24-16 Steinway St., Suite 605 
Astoria, NY 11103 ¢ 718-545-3505 
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WINDOWS 


TAKE CONTROL OF YOUR SQL DB 
Datura develops & publishes Windows based SQL 
tools for Oracle, SQL Server, & DB2 database 
servers. Desktop DBA for DB admin. - SQL Spy for 
DB event monitoring - SQL Port for high speed DB 
import/export - SQL Commander for ad-hoc query. 


DATURA CORPORATION 


1926 E. Parham Road, Richmond, VA 23228 
804-264-1225/Fax:264-1297/CAN 416-480-1694 


R SERVICE CARD | 


BUSINESS OPPORTUNITIES 


Attention Windows Developers 
Your’re an expert in developing programs — we’re 
experts in marketing them. 

eWindows applications, graphic content, 
multimedia titles. 

Send evals to: IMSI Product Mgt. 


Int’l. Microcomputer Software, Inc. 


1938 Fourth Street, San Rafael, CA 94901 
415-454-7101 
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Shake Hands 

With 1,020,353 of the most qualified PC buyers in 
the market—right here—in PC Magazine 
Marketplace BusinessCard. 


BusinessCard 


Call your BusinessCard representative today. 
1-800-825-4237 
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DATA RECOVERY SERVICES 


ONTRACK DATA RECOVERY 


Ontrack is the leader in professional data recovery 
services - recommended by Conner, lomega, 
Maxtor, Micropolis, Quantum, Rodime, Seagate, 
Western Digital, & others! See our ad in the 


Classified section for more information. 


Ontrack Data Recovery 
MN: 1-800-872-2599eCA: 1-800-752-7557 
UK: 44-81-974-5522¢Germany: 0130-815-198 


PC DATA RECOVERY SPECIALISTS 
Your Data is important. Let the Company that 
specializes in SCS! Data Recovery and Hard Drive 
Repair provide you with expert service. CPR has 
been recognized in many computer pubs as a 
leader in SCSI Data Recovery. 


Computer Peripheral Repair 
7570 S. US Hwy 1 Hypoluxo, FL 33462 
800-765-9292 407-586-0011 (FAX) 582-7921 


INSURANCE 


Insures Your Computer 

The Computer Owners Insurance Policy provides 
replacement of hardware, media and purchased 
software. As little as $49 a yr covers theft, acci- 
dents, power surges and more! Now available in 
Ontario!! For info and to start coverage call: 


Safeware, The Insurance Agency Inc. 


PO Box 02211, 2929 N. High St. 
Columbus, OH 43202 1-800-800-1492 
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HEAT IN THE NIGHT 

America’s only FREE, no membership fee Adult 
BBS. 1000+ calls daily, 10,000+ users, 60-40 
male-female ratio, 14, 4k nodes, 32 lines! Action 
24 hrs a day guaranteed, the cache where erotic 
singles and couples meet!!! 


NEVER A CHARGE! 


1-515-945-6227 One of the nation’s top 100 
BBBs as rated by Boardwatch Magazine. 





SCANNING SERVICES 


FOR HIRE - TYPIST- 2,400 WPM 


eFast, Accurate, Inexpensive. Overnite Svc Avail 
eAny paper-docs, financials, lists, mnscripts, etc. 
¢Converted to file for any PC or MAC program. 
Output to diskette, CD-ROM, or tape. 
¢Complete Scanning/OCR/Imaging services 


ScanType Service Corp. 
6557 Via Barona, Carlsbad, CA 92009 
(800) 597-SCAN _ In CALIF: (800) 300-SCAN 
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ON-LINE SERVICES SERVICES 


Photo CD-ROM Printing Systems 

By ZEFERS, Get Rea: Photographic, Not dye Sub 
Pictures from your Digital Source. Up to 8x11 in 
gloss, matt or transparency. Apps-Bus Cards, 
Signs, Reprints, Presentations. Dec-Jan Special, 
Photo CD Prints $7/1 or $25/10. Visa/MC 


Zefers Photo Business Group 


1415 Florence St., Aurora, CO 80010-3231 
Phone/Fax/Modem 1-303-343-4462 





TRAINING/TUTORIALS 


PC AND LAN TRAINING 


Onsite and Public Seminars Nationwide 

PC Troubleshooting, Maintenance & Upgrading 
Managing PC Software 

Configuring PCs & Optimizing Performance 
Understanding & Using LANs. 


CORNERSTONE TRAINING CORP. 
5 Jillian Court, Spotswood, NJ 08884 
908-251-6300 908-251-6366 FAX 





HIGHEST AWARD WINNING IMAGES 


Your full color photos, slides or transparencies can 


be enhanced retouched framed text added and out- 


put to your computer via disk, CD-Rom or put on 
VHS tape etc. GO GRAPHICS on CIS to see all our 
Hall of Fame Winners! Chk/MO/VISA/MC 


SPECTRUM SCANNING 
11631 N. Cave Creek Rd. Phoenix, AZ 85020 
800-822-6200 bbs602-997-6500 cis76702,1316 


Hand Your Business Card... 

To 1,020,353 of the most qualified buyers in the 
PC market. These brand-specifiers are looking to 
buy while reading the industry’s #1 publication. 
There is no more cost-effective or efficient way for 
you to build sales. 


BusinessCard 


Call your BusinessCard representative today. 
1-800-825-4237 


88% OF PC MAGAZINE SUBSCRIBERS PURCHASED 
COMPUTER PRODUCTS DIRECT IN THE PAST 12 MONTHS ... 


% OF SUBSCRIBERS 


Sell your products direct here, call your 
Marketplace account representative today at 


800-825-4237 
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-Here’s the Most 
Comprehensive 


Source of 
Computer Information 


Anywhere 












GET: 


Accurate, up-to-date information 
to make informed decisions. 





LOCATE: 


Hard-to-find products for 
special needs. 


DETERMINE: 


Whether products are 
compatible with your 
current equipment and 
systems. 


LEARN:. 


Tips and techniques to 
improve hardware and 
software performance. 


EVALUATE: 


Competitors’ products and 
marketing strategies, instantly. 


SAVE: 


Time and money. Access 
thousands of articles and 
product specs that'll help you 
make better decisions. 


FIND: 


Tech support, sales, and fax numbers. 
Addresses and company stats too. 


COMPARE: 


New products. Know where you stand, 
whether you're buying or selling. 


omputer Selec 


The Fastest, Easiest Way to Get Computer 
Product and Industry Information 


©@ tons of useful information about 


the industry, including a year’s worth 
of articles from every conceivable 
computer-related publication.”” 


John C. Dvorak, PC/Computing 


® 75,000 articles from over 160 publications 
@ Over 13,000 company profiles 


go | @ 75,000 product specs 
...Computer Select provides not just the Updated monthly 
information we need, but also a way to find it 


and a convenient way to store it.”” ext. 
Esther Dyson, Editor, Release 1.0 Call T oot me $ 2 ‘f 7 $ 3 0 415 


Federal Government Employees: Call 1-800-759-9103 


*One free disk when you subscribe. 


©1993 Ziff Communications Company. Computer Select is a 
registered trademark and Computer Library is a trademark 
of Ziff Communications Company. All rights reserved. 

Offer expires December 31, 1993. 
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Business Card Account 
Representative 
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PC Magazine Marketplace 
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1-800-825-4237 
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oming Up 


The Best of 1993 


We offer an unashamedly personal roster of PC Magazine edi- 
tors’ favorite picks—the hardware and software that knocked 
our socks off in 1993. These are the products we made room for 
in cluttered offices or on crowded hard disks, products that 
made us say “wow.” 


Service and Reliability: 
The Whole Picture 


As competition in all areas of the computer industry continues 
to heat up, vendor warranties and service and support policies 
are becoming more of a distinguishing factor. In our latest Ser- 
vice & Reliability Survey, we ask PC Magazine readers what 
they think about their desktop and notebook PCs, printers, and 
monitors. 


Spreadsheet Software: 
Less is More 


There are fewer players in today’s spreadsheet market than at 
any time in recent memory, but as the numbers dwindle, the 
power grows. The giants of this spreadsheet generation bristle 
with connectivity, analysis, and ease-of-use features that were 
unimaginable even a year ago. PC Magazine reviews DOS, 
OS/2, and Windows spreadsheet upgrades from Borland and 
Lotus—and previews Microsoft Excel, Version 5.0. 


Mainstream Mice 


The graphical user interface has done more for the popularity of 
the mouse than Walt Disney. Today’s mice boast sophisticated 
drivers that you can customize to your work habits and im- 
proved ergonomic designs to protect users from carpal tunnel 
syndrome and other repetitive stress injuries. We tested 14 of 
the most popular mice on the market to see if there is such a 
thing as the perfect mouse. 


Free Utility 


If you’ve been using our PCUNZIP to decompress the files you 
download from ZiffNet, it’s time to upgrade to the new 
PCDEZIP. Version 2 of the popular compression utility PKZIP 
has recently been released. PCDEZIP doesn’t attempt to fully 
duplicate the functionality of the new PKUNZIP, but several 
valuable features have been added. You can use PCDEZIP to 
extract files zipped with either version of PKZIP.O 
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PRODUCTS FOR THE LEISURE SIDE OF PERSONAL COMPUTING 





After Hours 


Daily Planner and Calendar Publisher for Windows, Speed Racer in the Challenge of Racer X 
COOKBOOKS: Micro Kitchen Companion, Micro Cookbook for Windows, Recipies for Windows. SportsWorks 





DELRINA GONSUMER SOFTWARE DIVISION 
The Far Side Daily Planner: 
Start Your Year With A Smile 


BY JULIE COHEN 


f you’re like many peo- 
ple, turning on your com- 
puter in the morning is 
hardly a laughing matter. 
Delrina makes its annual 
challenge to these sourpusses 
with the Daily Planner and 
Calendar Publisher 3.0 for 
Windows. 
Sure, you could choose a 
humorless PIM, or rely on a 
faulty memory to Keep track 


of your appointments. But if 


you'd rather start your morn- 
ing by reading the funny 
pages, Delrina’s planner is 
probably more your style. And 
it’s in color every day—not 
just on Sundays. 

Four modules are avail- 
able. The Far Side Daily Plan- 
ner, Volume III, features 
images from the totally off- 
the-wall mind of Gary Lar- 
son. Cathy Guisewite’s Cathy 
module features that perpetu- 
ally dieting, eternally dating 
career gal. And if you prefer a 
challenge greater than waking 
up in the morning, try the 
Trivial Pursuit and Word-a- 
Day calendars. Each sells for 
$19.95. 

Well organized, with year- 
ly, monthly, weekly, and daily 
views, each view provides 
notes in increasing detail. Day 
and week views, for example, 
may include animated icons 
and a full listing of each activi- 
ty on the schedule. Monthly 





views show only the time and 
the activity for each day. Click 
on any part of the calendar to 
start making your notes. 

Since Delrina took over the 
calendar’s publication, the 
company has added several 
new, practical features to 
make this product more com- 
petitive with other PIMs that 
are on the market. There’s a 
contacts list, greater search ca- 
pabilities, and import and ex- 
port abilities, as well as dy- 
namic links to programs like 
Delrina WinFax PRO. 


Best of. all, 
however, is the 
program’s ease 
of use. It does 
exactly what you 
expect it to do; 
just click on a 
day or date, and _ | 
type in your 
plan. Drag-and- 
drop capabilities 
make reschedul- 
ing events. a 
snap, too. Using 
Delrina’s Daily 
Planner for Windows will set 
you up for a happy and orga- 
nized new year. 


Daily Planner and Calendar 
Publisher 3.0 for Windows, 
$49.95; additional modules, 
$19.95 each. Requires: 4MB 
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daily cartoons of Delrina’s Daily Planner. 


RAM, Microsoft Windows 3.0 
or later, 3.5MB hard disk 
space. Delrina Consumer 
Software Division, 11810 
115th Ave. N.E., Kirkland, 
WA 98034; 206-820-7007; 

fax, 206-823-0568. 
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ACCOLADE ING. 


Go, Speed Racer, Go! 


BY DON WILLMOTT 


t’s been 28 years since 
Speed Racer first drove 
his powerful Mach 5, but 
MTV reruns and the 
promise of a new syndi- 


cated series suggest that this 





DEMON ON WHEELS: Accolade jumps on the Speed 


Racer bandwagon. 
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cult classic of truly awful 
Japanese animation is com- 
ing around the track one 
more time. 

Accolade is right there with 
“Speed Racer in the Challenge 
of Racer X,” a $59.95 DOS- 
based game that captures all 
the thrills and 
chills as Speed 
takes on all chal- 
lengers, includ- 
ing the mysteri- 
ous Racer X. 
And as you'd ex- 
pect, impish little 
brother Spridle 
and Chim-Chim 
the bug-eyed 
monkey are hid- 
ing in the trunk. 

There are six 





race courses to try, and the 
graphics are excellent. If you 
don’t want to drive the Mach 
5, you can drive Racer X’s car 
(but with all the gadgetry 
in the Mach 5—revolving 
blades for mowing down > 
obstacles, autojacks for jump- 
ing over competitors—who’d 
want to?). 

Two players can race to- 
gether in a split screen mode, 
and you can even connect via 
2,400-bps modem to race on- 
line with a friend. 

And oh, that theme song... 


Speed Racer in the Challenge 
of Racer X, $59.95. Requires: 
3MB RAM, 9MB hard disk 
space, DOS 3.1 or later; sound 
card recommended. Accolade 
Inc., 5300 Stevens Creek Blvd., 
San Jose, CA 95129; 408-985- 
1700; fax, 408-246-1053. 
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'S Why settle for a mere 
256 colors, offered by current PC games, when 
ReelMagic gives you theater-quality graphics 
with over 32,000? 


There's more to games than a mouth that sort 
of moves or tinny sound. Now there's a new way to 
play PC games that’s just like sitting in a theater 
controlling the action with your joystick. 

It's ReelMagic; the new MPEG playback adapter. 
Available only from Sigma Designs. This incredible 
add-in board brings the next generation of CD-ROM 

"DAP om acts .m games to your PC 
bigger than life. 
Say adios to wimpy 
graphics. Herky-jerky 
= movement. Bogus sound. 
= And phony scenarios. ReelMagic pumps up the reality meter so 
3 3* you can crank up the fantasy. 

We've also included Activision's Return to Zork so you 
can experience the excitement of full motion video now. 

It’s not real unless it's ReelMagic. Call 1-800-845-8086 ext. 320 for a dealer 


demo near you. Or you can stick with real ordinary. Oh joy! == SIGMA 


Only ReelMagic Makes It Real? === DESIGNS’ 


CIRCLE 399 ON READER SERVICE CARD 
Discover the new generation of ReelMagic games from these manufacturers, and look for more exciting titles coming soon. 


me AITO CRLOVIAI ITV; Get 16-bit 
CD. “quality sound that slays S Sound Blaster” 
and Windows™ compatible software. The 8-bit 
audio you're used to just doesn't compare. 


FPS VS. Reellagic-compatible 
games run at £30 frames-per-second, 
TRUE full-motion, so you avoid jerky, 
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DINNER AT EIGHT: 


Three Cookbooks to Plan Your Meals 


hat’s for dinner? That 
question echoes across 
the land millions of 
times every evening as 
we try to decide on 
something nourishing to put 
on the table. To answer that 
question, we pored over near- 
ly a dozen cooking software 
programs and came up with 
three Microsoft Windows-— 
based packages that you 
should consider for your shelf. 

Micro Kitchen Companion, 
from the Lifestyle Software 
Group, uses the world-famous 
Betty Crocker cookbooks as 
its database. Pinpoint Publish- 
ing offers Micro Cookbook for 
Windows, which is stuffed 
with more than 1,000 public- 
domain recipes gleaned from 
boards and councils like the 
American Dairy Association. 
Recipes for Windows from 
Odyssey Computing in Carls- 
bad, CA, gets most of its 300 
recipes for its software from its 
own employees. 

The Micro Kitchen Com- 
panion is the champion for 
feature-packed software, but 
you'll have to buy several 
cookbooks at $25 to $35 in 
order to have a good variety of 
recipes. Micro Cookbook has 
more than 1,000 dishes, but 
the cumbersome way it adds 
and edits recipes makes it my 
last choice. The rather plain 
Recipes for Windows is a good 
choice for those who don’t 
need nutritional information 
and advanced features like 
recipe resizing. 








LIFESTYLE SOFTWARE GROUP 


Micro Kitchen 
Companion 


Lifestyle Software Group’s 
collection of electronic cook- 





books includes Betty Crock- 
er’s hard-cover editions, like 
“Eat and Lose Weight,” “Ital- 
ian Cooking,” “Shortcut 
Cooking for the Smart Cook,” 
“Low-Fat, Low-Cholesterol,” 
“Old-Fashioned Cookbook,” 
and the most famous, known 
simply as “Betty Crocker’s 
Cookbook.” This last book, 


. often called Big Red because 


of its cover, has more than 


HEB 02. amaretto liqueur 


AE vanilla extract, to taste 
fae almond extract, to taste 


fa cup sliced, toasted almonds 


mix at high speed until consistency reaches firn peaks. 8 
5. Fold the gelatin mixture into the eags. 6. Foldin the B 


bar on the recipe screen has 
buttons for resizing the recipe, 
displaying nutritional values, 
copying the ingredients to a 
shopping list, and printing the 
ingredients and directions. 
The latter feature is particular- 
ly well-designed and even has 
a format for printing 3- by 5- 
and 4- by 6-inch index cards. 
Micro Kitchen Compan- 
ion’s meal-planning feature 
has several capabilities. You 
can pick a group of recipes and 
give them a name (say, “Zax’s 
Birthday Meal”), display their 
nutritional Sia and create a 
shopping list for 
that group. (One 
caution about 
this and other 
programs’ shop- 
ping lists: None 
of the cookbook 


whipped cream and add vanilla and almond extract to 


good to serve after 4 meal of many courses. 





BETTY'S BEST: Micro Kitchen Companion puts 227 


Betty Crocker recipes on disk. 


1,000 recipes and is considered 
one of the standards of cook- 
ing. Micro Kitchen Compan- 
ion contains only 227 recipes, 
but lets you resize recipes, 
search for recipes using cer- 
tain ingredients, and manage 
your shopping list at the touch 
of a button. 

Opening this cookbook can 
be a bit frustrating. It’s fraught 
with Windows terminology, 
and file names such as 
TASTEW.Y may confuse any 
user. Once you get the cook- 
book opened, you face an un- 
friendly blank screen with a 
list of key words at the top. 

Once you choose a recipe, 
however, Micro Kitchen Com- 
panion is more friendly and 
logical, with three separate 
screens for the recipe’s classi- 
fication, a list of ingredients, 
and preparation steps. A tool- 


software com- 
bines like ingre- 
dients. For in- 
stance, if one 
recipe calls for 
three eggs and 
another for four 
eggs, there will 
be separate egg entries on the 
shopping list instead of a single 
entry for seven eggs.) 

Micro Kitchen Compan- 
ion’s best feature is its editing 
ability, which allows you to 
change recipes and add your 


_ own. Even if you don’t use the 


Betty Crocker dishes, this pro- 
gram provides a good frame- 
work for managing your 


hard disk space. Lifestyle 
Software Group Inc., 63 
Orange Street, St. Augustine, 
FL, 32084; 800-289-1157; 
fax, 904-825-0223. 
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PINPOINT PUBLISHING 


Micro Gookbook for 
Windows 


No, this isn’t a cookbook ded- 
icated to microwave cooking, 
but rather a collection of 12 
cookbooks with recipes that 
come from sources as diverse 
as Nabisco Foods Group, the 
Florida Citrus Board, and the 
American Beekeeping Feder- 
ation. 

After selecting one of the 
12 descriptive cookbook 
names from a list that includes 
“Company’s Coming,” “Low 
Fat,” and “Beef, Lamb, and 
Pork,” a window opens with 
an alphabetical listing of the 
recipes. Use the slide bar to 
review the titles or to enter a 
name in the search field. 
“Cake,” for example, brings 
up ten mouthwatering choices 
from the book entitled Ameri- 
ca’s Famous-Name Foods. 

Using the global recipe 
finder, you can search all 
cookbooks for dishes based on 
name, ingredients, health in- 
terest, cuisine, cooking meth- 
ods, or any of several other 
factors. Searching for eggs as 
an ingredient, for example, 
_ 76 —— from gs 


recipes and B= eens" RE 
shopping list. ee NaS v=" ast zs a: 28 
5 cc a Seseianae 77] i 
Micro Kitchen { baked, nak esa oe dish, dessert, cake, fruit, low cholesterol, 
Hy 6 «brunc 
Companion, | 
1 } «64.17% cups all-purpose flour 
$49.95; compan- 1/2 cup sugar 
; ; 1] 2 teasbosn clanann 
ton cookbooks || w+ teaspoon sat 
> . 3 tablespoons Puritan 0i1 
in the series, $25} + egg, weil beaten 
i 1/2 baronet ee - 
to $35 each. J] 2? tabtespeens' suger ueerrase 


i 1/2 teaspoon cinnamon 


Requires: 4MB_ ||? 


|} 1. Heat oven to 350 degrees F. 
For batter: combine first 5 ingredients in medium bowl 


tablespoons pecans, chopped 


011 8 x B-inch pan lightly. 
Make a 


RAM, Widows (4s. cy pees costa ce 5 sreeelonie tn sesion ies eee 


3.0 or later, 
MSCDEX 1.0 
or later, 5MB 





A THOUSAND CHOICES: Micro Cookbook for Windows 
contains the most recipes. 
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Micro Gookbook for Windows 


bean cake to turkey burgers. 
Using buttons at the top of the 
screen you can view individual 
recipes, check the nutrition, 
and add the ingredients to a 
shopping list. You can also 
combine recipes into named 
meals for easy reference and 
future retrieval. 

_ The printed shopping list is 
organized by grocery store 
shelf categories so all dairy 
products are grouped together 
and all vegetables are grouped 
together. As previously noted, 
however, separate quantities 
of like ingredients are not 
combined. The store-shelf or- 
ganization is a great timesaver 
when shopping for several 
meals at once. 

The recipe screen displays 
the ingredients at the top with 
the instructions below, very 
much like conventional cook- 
books. This screen is easy to 
read, but the program’s resiz- 
ing feature (which can convert 
a recipe for four to one for 40) 
makes the recipes difficult to 
edit. You must open the recipe 
in an edit window, and enter 
your data in a confusing array. 
of boxes, using predefined 
measures like tsp., loaf, and 
quart, since the resize feature 
uses those terms for its conver- 
sions. This same degree of pre- 
cision is oe end when enter- 


: Forty CDsi in 1 One- Fourth the Space 


by Don Willmott 


Here’s an interesting gizmo. SC&T ee 
national’s $34.95 CD3 holds 40 audio CDs 
or CD-ROM disks in a slotted, jukebox- 
like configuration. You list the titleson __ 
the front, slide the grabber to the appro- _ 
priate number, and lift the lid, and the 
disk pops up. Close the lid and lift the 
carrying handle, and the disks are one 
locked in, making the whole ae 


portable. 


ing your own recipes. I found 
it so cumbersome that I gave 
up. This is unfortunate be- 
cause the print feature is ideal 
for printing your own cook- 
books in several formats, in- 
cluding letter size, legal size, 
and two different index-card 
SIZes. 

Micro Cookbook combines 
many good recipes in an easy- 
to-use package, but is a poor 
choice for editing existing 
recipes and entering your 
own. The shopping list feature 
is notably good. 


Micro Cookbook for Win- 
dows, $59.95. Requires: 4MB 
RAM, Windows 3.1 or later, 
6MB hard disk space. Pin- 
point Publishing Inc., P.O. 
Box 7329, Santa Rosa, CA, 
95407-0329; 800-788-5236; 
fax, 707-523-0469. 


Circle 480 on reader service card 





ODYSSEY COMPUTING 
Recipes for Windows 


Recipes for Windows is the 
least powerful and least expen- 
sive cookbook we reviewed; it 
has only about 300 recipes, 
most of which come from com- 
pany employees and friends. 
Perhaps because it is not as 
fully developed as the other 
products, it is simpler to use. 


The opening window is an | 


Rete cise list of ia a 


-and 


Click on one and a window 
opens showing the recipe’s in- 
gredients; click another button 
to review the directions. I 


would prefer that both ingre- 


dients and directions be in the 
same window, but Recipes for 
Windows provides a workable 
solution. 

Changes in both prepara- 
tion directions and ingredients 
can be made directly in the dis- 
play window without having to 
bring up a separate edit 
screen. It’s very 
easy, for exam- 
ple, to add a no- 
tation to use less 
water next time 
substitute 
brown for white 
sugar. Cooks 
who constantly 
improvise and 
change recipes 
will appreciate 
this feature. 

The — cook- 
book can be 
searched by ingredient, name, 
category, prep time, and 
recipe source. The ingredient 
search, called a refrigerator 
search, is poorly designed and 
confusing. There are four 
boxes in which to enter ingre- 
dients; entering Milk, Eggs, 
and Wine, for example, does 
not fetch all recipes with those 
three ingredients, but rather 
opne uP any Pe that has 






The instructions doit t suggest hal to 


do with your CD jewel boxe: and the little 
booklets that come with them, but if you 
need to maximize your storage space or 
want to take dozens of CDs on the road | 
with you, this is a convenient way to do it. 





CD3, $34, 95, SC& T International ian ee 
E. La Salle St, Phoenix AZ 85040; 602-470- 
+1334; fax, 602-470-1507. | 
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any of those elements. I can’t 
imagine an occasion in which 
a cook would need that type of 
search. 
Recipes for Windows’ 
coupon organizer is a handy 
feature not found in the other 
cookbooks we reviewed. Use it 
to enter the expiration date, 
group, and description for each 
coupon you clip. A smiley face 
turns sad when the coupon ex- 
pires, but it would be more 
wiciae if it changed color a 





WHAT'S FOR DINNER? Recipes for Windows helps you 
narrow your search. 


week before the expiration. 
The coupon organizer would 
be an outstanding feature if it 
were tied to the shopping list to 
show which items were covered 
by coupons, but it isn’t. 

Recipes for Windows 
lacks several features found 
in the other programs, name- 
ly meal planning, nutritional 
information, and recipe resiz- 
ing. The developer says these 
features will be in the next 
version of the product, al- 
though frankly, I did not miss 
them. 


Recipes for Windows, 
$39.95. Requires: Windows 
3.1 or higher, 2MB RAM 
recommended, DOS 3.3 or 
higher, 1.6MB hard-disk 
space. Odyssey Computing 
Inc., 5962 La Place Court, 
#215, Carlsbad, CA, 92008; 
619-929-7828; fax, 619-929- 
1012. 
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SOFTWARE MARKETING CORP 


SportsWorks: A Medal-Quality Guide 
To Sports Through the Ages 


BY MELISSA J. PERENSON 


ver wonder about the 
specifications of gym- 
nastics equipment? Or 
what types of dives are 
recognized in competi- 
tion? If these and other 
sports-related questions are 
burning in your mind, try con- 
sulting the encyclopedic ref- 
erence program _ Sports- 
Works, an easy-to-navigate, 
DOS-based program that will 
educate the passive sports 
spectator and delight die-hard 
fans. 
Twelve categories encom- 
pass more than 150 common 
and lesser-known sports, rang- 


ing from swimming, gymnas- 
tics, and track and field to aiki- 
do, boules, and croquet. 
There’s a section on Olympics 
history, complete with high- 
lights from ancient times 
through 1992, 
and essays on 
sports medicine, 
politics and 
sports, and sex- 
ism in sports. 
Sports Works 
can print and ex- 
port text and 
graphics as 
ASCII or .PCX 
files. “A tour 
function —_ will 
automatically 


prompt you through all avail- 
able information on the sports 
family of your choice. Subject 
quizzes test your retention of 
newly acquired knowledge. 
Bookmarks, which not re- 


tained after exiting the pro- 
gram, and an index offer sim- 
ple searching options. 
Although it gets a good 
start off the blocks, Sports- 
Works has room for improve- 
ment. You'll probably want 





TAKE THE PLUNGE: SportsWorks' wide variety of 
categories makes a splash. 


more than the program deliv- 
ers, in terms of both graphical 
animation and textual con- 
tent. Some things are side- 
stepped altogether; under the 
1988 Olympics, for example, 
the program states, “East 
Germany’s Katerina Witt 
gave a stunning performance 
to take the gold in figure skat- 
ing,” without mentioning the 
historical significance of 
Witt’s second consecutive 
gold medal effort. Still, for its 
breadth, if not its depth, 
SportsWorks earns a silver 
medal.O 


SportsWorks, $49.95. Re- 
quires: 530K RAM, 9MB 
hard disk space, DOS 3.3 or 
later. Software Marketing 
Corp., 9830 South 51st St., 
Bldg. A-131, Phoenix, AZ 
85044; 602-893-3377, 

fax, 602-893-2042. 
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Please write to: PC Magazine, P.O. Box 54093, Boulder, 
CO 80322. Include your mailing label from a recent 
issue of PC Magazine for faster service. Please allow 
up to 60 days for change of address to take place. 








[*Hillaryn not included.] 


j SimHealth gives you everything you 
need to re- -make the American health 
ystem—except the First Lady. 


OB ‘unique new simt | tion software » 
created by Maxis and brought to you 
by the Markle. Foundation, SimHealth 
elects you leader. Now you can build a 
health policy in tune with your values, 
and watch it in action on a virtual 
“Main Street.” Will you be re-elected? 
You'll certainly be more engaged, 

ined and educated about our 
national debate than you ever 
thought possible. So why not give us a 
call? Because at $29.95—that’s 25% 
off retail—SimHealth is a 4 what the 


A Democracy and Society Computer Simulation 


1-800-U-CHANGE 


Che The Markle Foundation 


IBM or 100% compatible with DOS, 386 , SVGA. 
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THE LIGHTER SIDE OF PERSONAL COMPUTING 


By Don Willmott 





What’s Wrong with These Pictures? 
Try to find the silly mistake in each of the following seven ads. In case youre stumped, 


helpful clues await you below. 















2 CAT plattorm tilts 
15° forward and 


quick and 
sosy, 






Keyboard rack drops 
down to your deskiog 
for comfortable keying. 












1m rotates a full 360° so as low as 


al co-workers can share - a 
© CRT Shuttle Plas, ——— $499” a 


iti The CRT Shuttle Plus lets you position your terminal off the des 
the original CRT yet keeps it within easy reach. It clamps to any desk or table top, an 


” floats your monitor and keyboard to give you back valuable work spac 
as and more: Capable of pivoting a full 360° and extending 221", the Shuttle plu 
, also enables up to 4 co-workers to share a monitor without ever havin 
to leave their desks. 


a 28 
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OMPETITIVE PRICES | 
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“FOLD BROCHURE PAPERS 
TTENTION-GETTING LETTERHEANDS 


HINTS 

1. “Hello, bellboy? You forgot one piece.” 

2. Where's the rest of me? 

3. Get a grip! 

4. A tower of power? 

5. | seem to have a bad connection. 

6. You put your paper in, you take your paper out. 
7. Talk about high density! 





If your entry is used, we’ll send you $50 and a PC Magazine T-shirt. Send your entries to Abort, Retry, Fail?, PC Magazine, One Park Ave., New York, NY 
10016-5802. Winners this issue: John Arnold, Doug Hay, Ray Martin, John Patrick Ng, Stephen J. Rockower, Brett L. Tholborn, and Harvey Watson. 
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OUR MULTIMEDIA 














: ve 
Rane Moers 


Sound Blaster 16-bit, CD- 
quality sound and Labtec CS-550 


stereo speakers. 


= 








ie 


Multimedia Microsoft Works: 
A completely integrated software solution 
with word processing, business 


analysis, charting and database tools. 


A quick look will tell you 
this is one of the most complete 
multimedia bundles available. 

And the price speaks for itself. 

But what you cant see here is 
the service and support that 
makes this Multimedia PC bundle 
the safest choice in the industry. 

Your Dell® Multimedia PC 
comes with a technical support 
line that guarantees” youll get 
an. answer in five minutes or less. 

Or in the rare 





event that technical support can't solve your 
problem, we give you guaranteed" next- 
business-day, on-site service.“ We also offer 
you flexible extended warranty plans. Where 
you can pay for only what you want and need: 




















~The Security O 
Owning A Dell. 


THE DELL 486/25 SX 
1486" SX 25MHz 

* 4MB RAM 

* 170MB HARD DRIVE 

* SVGA 10241 MONITOR 

(14" 1024 x 768, .28mm] 


¢ DUAL-SPEED, MULTI-SESSION 
CD ROM DRIVE 


¢ ONE DISKETTE DRIVE 


¢ SOUND BLASTER 16-BIT, 
CD-QUALITY SOUND 


¢ LABTEC CS-550 SPEAKERS 
¢ POWER ADAPTOR 


¢ MS-DOS® 6.0/MICROSOFT® 
WINDOWS™ 3.1/MOUSE 


















computer company you do. 



















SYSTEMS COME BUNDLED 
WITH THE BEST SUPPORT 
IN THE INDUSTRY. 





& 


The Microsoft BookShelf. 
A comprehensive electronic library on CD that 
includes the American Heritage Dictionary, 

Roget's Electronic Thesaurus, World Almanac 
and Book of Facts, Bartlett's Familiar 

Quotations, the Concise Columbia Dictionary 

of Quotations, Concise Columbia 

Encyclopedia and Hammond's Atlas. 





Action! and ClipMedia. Action! gives 
you more than 130 templates of 
ready-made scenes with objects, 

transitions and graphics. ClipMedia 
provides an additional 2,000 

graphics, animations and sound files. 
So you can start creating your 

own productions right out of the box. 


parts, full on-site service, software and peripheral support or any 
combination thereof. Now that’s a warranty. 

And as your needs and expertise grow, we can grow with you. 
Our DellWare™ program provides a selection of over 2,400 
software and peripheral items. All at discount prices. 

And though youre buying leading-edge technology, you also 
have the security of knowing your Multimedia PC is from Dell. 
And that two-thirds of the FORTUNE 500° buy from the same 


So if youre ready for multimedia, were ready for you. And 
we've got the service and support to back up that promise. 


' 


TOORDER, CALL 


800-247-5531 


HOURS: MON-FRI Z7AM-9PM CT SAT IOAM-6PM CT SUN 12PM-5PM CT 
IN CANADA* CALL 800-668-3021. PLEASE REFERENCE #11BJT 


“Why on earth would this bozo think I'd 


want to buy a 1993 Pentium with a 
bus that’s been dragging its butt since 1984?” 











INTRODUCING THE “NO BOZO.” 
PCil BUS PENTIUM PC. 





CPU Bus 


Pentium RAM 


Processor 


PCI Chipset 


PCI Bus 


*Guarantees available in the USA only for registered owners of Dell Dimension systems purchased after 8/1/93 and Dell Performance Series systems purchased after 7/1/92. 
Brief, Pentium processor. *Prices valid in U.S. only. Some products and promotions not available in Canada. Business leasing arranged by Leasing Group, Inc. 4On-site service provided 
FORTUNE 500 is a registered trademark of The Time Inc. Magazine Company. MS-DOS and Microsoft are registered trademarks and Windows is a trademark of Microsoft Corporation. 








DELL DIMENSION XPS P6O. 
PCs DESIGNED FOR THE HIGH 


PERFORMANCE USER. 





Imagine trying to pawn off a Pentium™ machine with a bus designed 
for a 286 antique! Well, that’s not the case with the Dell Dimension 
XPS. These race horses feature the newest in I/O technology: the 
PCI bus. Capable of sustaining 1IZOMBps as opposed to 16 with 
ISA, these PCI systems take full advantage of your Pentium CPU. 
Delivering maximum performance from even the most graphic- 
intensive Windows applications. 





Our virtual screen technology is like having two monitors in one. 
Create a spreadsheet the size of the federal deficit. Run PageMaker and 
Excel side-by-side. Use your monitor as a viewfinder and pan across 
to the place you want to be. You can upgrade to this 2048 x 1024 virtual 
screen simply by adding IMB VRAM and IMB DRAM to your 
#9 Display Adapter. 






Our double-spin, multi-session CD ROM lets you have your photo CD 
printed on up to four different times, for a total of 100 color photographs. 
Access time is a blistering 300KB per second. And the tray is an elegant, 

push-button automatic load. Your Dell Dimension XPS System also 
comes with a special edition of Aldus PhotoStyler so you can manipulate 
images and display Kodak Photo CDs. 


intel. 


pentium: 


® © INTEL '92 


Truly power hungry? Satisfaction is here. The new Dell Dimension XPS 
P60V with a 6OMHx Pentium processor. It delivers nearly twice the 
performance of the i486 DX2 66MHz processor.” And thanks to the 

redesigned floating-point unit, the Pentium delivers up to five times the 
performance of the i486-66 CPU in math intensive applications’ 


DC] ee eae earner 


ISA iii (MEGABYTES PER SECOND) 


0 30 60 90 120 





If you want to take advantage of your Pentium CPU, 
dont settle for anything less than a PCI bus. Or you simply 
wont be getting the most performance for ‘your money. 





DELL DIMENSION XPS P60 
PENTIUM 60MHZ SYSTEMS 


$2,999 
BEST BUY 


Business Lease®: $111/MO. 
e 8MB RAM ® 64MB Max RAM @® 420MB Hard 
Drive © 256KB External Cache ® 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 
¢ PCI #49GXE Video Accelerator Card with Video 
Control Panel Software © 1MB Video RAM 
e UltraScan 14C Monitor (14" 1024 x 768, .28mm, 
NI) @ One Diskette Drive (3.5") © Spacesaver Key- 
board @ Multi-Session, Double-Spin CD ROM Drive 
¢ MS-DOS 6.0/Microsoft Windows 3.1/ Mouse 


$3,599 


Business Lease: $130/MO. 


¢ 16MBRAM ® 64MB Max RAM ®@ 528MB Hard 
Drive @ 256KB External Cache ® 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 

e PCI #9GXE Video Accelerator Card with Video 
Control Panel Software ¢ 1MB Video RAM 

e UltraScan 15FS Monitor (15" 1024 x 768, .28mm, 
NI) @ One Diskette Drive (3.5") @ Spacesaver 
Keyboard ¢ Multi-Session, Double-Spin CD ROM 
Drive © MS-DOS 6.0/Microsoft Windows 3.1/Mouse 


$3,999 
ADVANCED TECHNOLOGY 


Business Lease: $144/MO. 
e 16MB RAM @ 64MB Max RAM @ 528MB Hard 
Drive @ 256KB External Cache ® 5 Expansion Slots 
Available (3 16-Bit ISA, 1 PCI, 1 PCI/ISA Shared) 
e PCI #9GXE Video Accelerator Card with Video 
Control Panel Software © 1MB Video RAM 
e UltraScan 17FS Monitor (17" 1280 x 1024, .26mm 
Stripe Pitch, NI) © One Diskette Drive (3.5") 
e Spacesaver Keyboard ¢ Multi-Session, Double-Spin 
CD ROM Drive ¢ MS-DOS 6.0/Microsoft Windows 


3.1/Mouse 


TO ORDER, CALL 


800-627-8650 


HOURS: MON-FRI 7AM-9PM CT SAT IOAM-6PM CT SUN 12PM-5PM CT 
IN CANADA* CALL 800-668-3021. PLEASE REFERENCE #11BJV 





For a complete copy, please call our TechFax™ line at 1-800-950-1329 or write Dell USA L.P., 9505 Arboretum Blud., Austin, TX 78759-7299. Attention Guarantees. YSource: Intel Technology 
by BancTec Service Corporation. On-site service may not be available in certain remote locations. The Intel Inside logo is a registered trademark and i486 and Pentium are trademarks of Intel Corporation. 


Dell disclaims proprietary interest in the marks and names of others. © 1993 Dell Computer Corporation. All rights reserved. 





THE FASTEST VIDEO 





ON PLANET EARTH. 
























Super fast double-spin 
CD ROM drive. 


450MB local bus 
IDE hard drive. 


Five available expansion 
slots that let the 466V 
Ultimate expand to meet 
your wildest ambitions. 


For just $167* you can add 
two amplified, full-powered 
Labtec CS-550 stereo speakers 
and a 16-bit Sound Blaster 
stereo CD-quality sound card 
to your Dell Dimension 

XPS 466V Ultimate. 


DELL DIMENSION XPS. If you've been bitten 


ee ee Bi Bc by the speed bug, sink 


PERFORMANCE USER. your teeth into our Dell 


Dimension™ XPS 466V Ultimate. A blistering fast i486™ rocket. 

Featuring the Diamond Viper VL video board configured with 
2MB video RAM (the fastest PC graphics accelerator board on 
planet Earth), this speed demon is the perfect solution for color 
publishing, multimedia and high- 
end graphics applications. 

Thanks to the Viper, the 466V 
Ultimate features a virtually r | 
flicker-free display at all resolutions, a palette of up to 16 million 
colors, and its own turbo drivers to drive all of your Windows™ 
3.1 applications even faster. Oh and before we forget, the Viper 
has two megabytes of VRAM for the face-warping acceleration” 
that leaves others way behind. 

The 466V Ultimate comes fully decked out. With 16MB of 





It ships with 16MB. It can be 
stuffed with up to 64MB. 
It is one fast machine. 


Enhanced 


Spacesaver keyboard. 


60 MILLION 
WINMARKS 


The Viper Video Card? At 
60 million WINMARKSt 
its the fastest PC graphics 
accelerator on planet Earth. 
Stock equipment on the 
Dell Dimension XPS 

466V Ultimate. 


$3,198’ 


Business Lease’: $118/MO. 






RAM upgradeable to 64MB. A 450MB local bus IDE hard drive. 
High-speed 256KB static RAM external cache. Five available 16- 
bit expansion slots — one of which can support an additional 
high-speed VL device. A 15-inch UltraScan™ 15FS non- 


interlaced monitor with 1024 x 768 pixel display. One internal 
diskette drive. Our double-spin CD ROM drive. Configured 
with MS-DOS® 6.0, Windows 3.1 and a mouse. 

The Viper is available as an upgrade from Gateway. But the 
Dell Dimension XPS 466V Ultimate is only available from Dell. 


So call Dell now. And leave everyone else in the dust. 


7 


TO ORDER, CALL 


800-873-1270 


HOURS: MON-FRI ZAM-9PM CT SAT IOAM-6PM CT SUN 12PM-5SPM CT 
IN CANADA* CALL 800-668-3021. PLEASE REFERENCE #11BJU 





*Promotional price expires 12/15/93. t Performance measured by running WinBench version 3.11 at 1024 x 768, 256 colors, using Viper Video Driver ver. 1.1. ** Dell assumes no responsibility for face-warping 
acceleration injuries. #The Viper Video Card is supplied to Dell by Diamond Computer Systems, Inc. 














